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Abstract
Recent changes within British higher education have led to a refocus as to the purpose of such
education. This movement has been particularly noticeable in the engineering disciplines. These
changes have involved a move towards a more 'transformational' objective, where the emphasis is
on the development of the full range of learning abilities within a student coupled with an external,
or 'real world', orientation. To develop such learning abilities requires specific educational
approaches that are based on student-centred processes and the preparation for lifelong learning.
This new purpose, and its inherent educational methods, has implications for the type of quality
improvement systems adopted. Robust approaches developed in manufacturing industries have been
identified, and the thesis argues that quality systems based on developments in these industries can
be used in higher education to create a culture that engenders this positive learning approach. This
involves a move away from passive, quantitative quality monitoring systems that focus on the
'product' of learning, and move towards more qualitative, active and dynamic department-wide
quality improvement systems that focus on the developmental 'process'.

Traditional methods of addressing quality in higher education departments can be seen to focus on
rudimentary control mechanisms, where action is post-process and reactive, and where the feedback
loop often not closed, i.e. preventative and corrective actions, when identified, are not initiated.
Such approaches add very little to the purpose of higher education (i.e. developing the range of
'transformational' learning abilities), as there is an overemphasis on evaluation and not enough
emphasis on enhancement, development and preparation for continuous learning. The main thesis,
therefore, links learning theory to quality theory, via the concepts of development cycles, lifelong
learning and continuous improvement.

To ascertain the validity of the theses required a research methodology that was based on an
in-depth longitudinal action/applied research case study. The research involved a three and a half
year study of the quality improvement systems of a manufacturing engineering department of a
British university. The research introduced and investigated a strategy that would result in a move
from the 'post-process/passive' student involvement to 'in-process/ active'. The case study found
that the thesis was valid, in that particular students and members of staff adopted the quality
improvement system (i.e. a change in observable behaviour). The contribution to knowledge
involves the examination of the interaction between departmental culture and systems, where a
'cultural shift' is necessary involving (i) a change in the role of the undergraduate student (i.e. from
passive members in the process, to central participants in the creation and improvement of quality),
and (ii) a change in the focus of quality (i.e. from checking that learning was taken place, to
promoting and preparing students for lifelong learning).
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Glossary of Definitions
In order that the reader should more easily find the definition of terms used throughout
the thesis a list is given.

Affective Domain: Learning related to

Liberal Arts Education: The

the emotions, values, and attitudes.

Cognitive Domain: Learning related to

promotion and development of the
individual student for the good of
society.

mental processes such as knowing and
understanding.

Lifelong Learning: Continuous

Engineering Education: Undergraduate

personal and professional development
via cycles of personal improvement.

degree programmes in British higher
education.

Machine Age: The skills needed for an

Fitness for Purpose: Systems, methods,
approaches, processes, etc. that enable
the achievement of educational
objectives.

industrial society, based on hierarchical
structure and narrowly defined, isolated
jobs.

Organisational Culture: The

Higher Education: The range of

philosophy and values which create
common understanding among
organisational members concerning the
organisation's mission and how its
members should behave.

learning abilities developed in a range
of institutions.

Process: The transformation of a set of

Fitness of Purpose: Objectives that
match a transformational orientation.

inputs into desired outputs.

Information Age: A society where
there a greater uncertainties and faster
cahnges, and where communication,
flexibility, adaptability and critical
thinking are key requirements.

Purpose of Higher Education: To
assist and enable a transformational
orientation.

Quality in Higher Education: Enabling
Learning: A relatively permanent

students to examine and develop a range
of 'transforrnative learning abilities.

change in behaviour or in behavioural
potentiality that results from experience
and cannot be attributed temporary body
states such as those induced by illness,
fatigue or drugs.

Quality of Higher Education: The

Learning Abilities: Factors that lie in

Quality: 'Fitness of purpose' and

the full range of the cognitive and
affective domains.

'Fitness for purpose'.

attainment of both 'fitness of purpose'
and 'fitness for purpose' .

Systems: A group or combination of
Learning to Learn: Educational
initiatives aimed at explicitly increasing
learners awareness of how they learn
and how this can be enhanced and
developed.

interrelated, interdependent, or
interacting elements forming a collective
entity.

XVll

Total Quality Management:
Continuous quality improvement on a
personal and an organisation-wide basis.
Transformational Education: The
promotion and development of a
student's full range of internal learning
abilities matched to an external
orientation.
Vocational Education: The promotion
and development of abilities useful to
the economy over those that are useful
to an individual.
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Glossary of Abbreviations
In order that the reader should more easily find the defmition of abbreviations used
throughout the thesis a list is given.

BDPD:

BruneI Diploma in
Professional Development

HEFCE:

Higher Education Funding
Council for England

BME:

BruneI Manufacturing
Engineering

HEQC:

Higher Education Quality
Council

BSI:

British Standards Institution

HMI:

Her Majesty's Inspectorate

CEPP:

Centre for the Evaluation of
Public Policy and Practice,
BruneI University

I:

Inspection

lEE:

Institution of Electrical
Engineers

Council for National
Academic Awards

IMechE:

Institution of Mechanical
Engineers

Continuing Professional
Development

ISO:

International Standards
Organisation

Continuous Quality
Improvement

LEAs:

Local Education Authorities

NAB:

National Advisory Board

NFER:
Committee of Vice
Chancellors and College
Principals

National Foundation for
Educational Research

PCFC:

Polytechnics and Colleges
Funding Council

Diploma in Industrial
Studies

PI:

Performance Indicators

CNAA:

CPD:

CQI:

CVA:

CVCP:

DIS:

Conference of University
Administrators

DPA:

Departmental Purpose
Analysis

PSHE:

Public Sector Higher
Education

EDC:

Engineering Deans Council
(USA)

PSI:

Personalised System of
Instruction

EN:

European Number

QA:

Quality Assurance

EPC:

Engineering Professors'
Council (UK)

QC:

Quality Control

QFD:

Quality Function
Deployment

HEFCs:

Higher Education Funding
Councils
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SEE:

Special Environmental
Engineering

SEP:

Special Engineering
Programme

SPC:

Statistical Process Control

SRHE:

Society for Research into
Higher Education

THES:

Times Higher Education
Supplement

TQM:

Total Quality Management

UCoSDA:

Universities' and Colleges'
Staff Development Agency

UFC:

University Funding Council

UGC:

University Grants
Committee

UNESCO: United Nations Educational,
Scientific and Cultural
Organisation
USDU:

Universities Staff
Development Unit
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Chapter 1 - Introduction
This dissertation sets out to examine the recent changes in British higher education, and
how these have led to a re-focus as to the purpose of higher education, from a vocational
orientation towards a 'transformational' one. This new purpose is investigated both in terms
of the types of learning abilities required and the types of educational methods available.
To achieve the development of these learning abilities requires specific approaches, and it
is this area that forms the main thrust of the dissertation. Emphasis is placed on engineering
education, as it is within this discipline area that the need for, and attempts to achieve, this
new focus have been particularly noticeable. From this it is argued that the achievement
r-,

and maintenance of the 'transformational' purpose requires an approach based on quality
improvement systems (i.e. is the purpose of a higher education institution or course the
right one and is this purpose being attained?), and reference is made to the types, and use
of, quality systems that have been developed in manufacturing industries. Based on the
examination of the 'transformational' purpose, the requisite learning abilities, and the
inherent quality systems, the thesis presented in this dissertation postulates a link between
the introduction of quality improvement systems that are based on those developed in
manufacturing industries, and the move towards a culture that supports the new
'transformational' purpose. To investigate this thesis requires a research methodology that
moves beyond quantitative measures towards a more qualitative and in-depth approach,
where the relationship between systems and culture can be more meaningfully examined.
This approach is based on a longitudinal case study of a particular manufacturing
engineering department of a British university. The findings of the case study are related
back to the thesis, and it is shown that the thesis is valid. Consideration is then given to
both the research case study and the research methodology adopted, and areas of future
work are identified.

A brief overview of each of the sections within the dissertation is now given, as well as
a summary of the thesis and the findings of the research case study.

1.1 Higher Education
Institutions of higher education have a significant role, both within British society and the
British economy. In the past this dual role has resulted in two distinct orientations: societal
and economic. The societal orientation has resulted in such institutions of higher education

Chalkley, S. T. (1996), Chapter 1 - Introduction

2

instilling in students a broad cultural awareness and the foundations for continuous and
self-directed learning (i.e. the development of the individual), whereas an economic
orientation has resulted in the development, within a student, of subject or job specific
skills and knowledge. The former orientation is often referred to as 'liberal arts' and the
latter as 'vocational', and both emphasise the development of a different range of learning
abilities and educational methods. In the past there has been a movement from a liberal arts
orientation towards a more vocational orientation. Recent changes within the environment
in which the higher education institutions operate, such as an increased and more variable
student intake, changes in the fabric of both society and the economy, etc., have led to a
re-appraisal of the purposes of these institutions. These changes have led to an orientation
that encompasses the strengths of both the vocational and liberal arts orientations, that of
'transformation' .

1.2 Learning
It is argued that such a 'transformational' purpose involves an emphasis on the promotion

and development of an individual student's full range of learning abilities together with an
external orientation. Under this orientation, higher education should aim to engender
students with a rounded ability (i.e. liberal arts elements) matched to an appreciation and
understanding of the external environment (i.e. vocational elements). This, therefore,
involves developing a student's abilities in both the cognitive (i.e. learning) and affective
(i.e. motivation and behavioural) domains. Such an approach has its foundations in concepts
such as learning cycles, learning-to-Iearn, lifelong learning, and continuing professional
development, where a student plans, reviews and improves hislher learning strategy and
learning ability. From this, it is argued that higher education needs to adopt approaches that
explicitly address these learning strategies and the 'transformational' purpose.

1.3 Engineering Education
It has been argued that the British higher education sector has a number of objectives or
purposes. It has been found that the emphasis and priority placed on each purpose depends
on the particular institution, discipline area, degree course, etc., and is seen to change over
time and circumstances. Engineering is seen as an essentially vocational discipline and,
based on this premise, the needs of prospective employers and professional institutions have
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traditionally directed the purpose of engineering education. Such an economic-centred focus
has resulted in some engineering departments 'training' students for specific jobs. However,
changes in the environment in which engineering education functions, have resulted in a
re-appraisal of the purpose of engineering education. These changes have increased pressure
for engineering education to move toward more 'transformational' (i.e. student-centred)
models. This involves shifting the educational emphasis from the 'product' of learning (i.e.
what students learn) to the 'process' of learning (i.e. how students learn). The purpose is,
therefore, to prepare students for 'lifelong' learning. Traditional educational methods can
act as a barrier to this new purpose, as such methods are often teacher-centred, involve
heavily fact-based courses that encourage a passive, surface approach to learning, and are
seen to discourage student initiative or adaption. To achieve the 'transformational' purpose
requires the introduction and adoption of particular approaches (i.e. 'systems') that ensure
that the correct objectives are being achieved (i.e. the required 'quality' is being achieved).

1.4 Quality Systems
From an examination of the traditional (i.e. vocational) purpose of engineering education
it can be seen that educational objectives and methods (and their inherent quality systems)
are still based in the 'machine age'. Such systems are seen to concentrate on factors that
are quantifiable, easily measured and highly visible. It is argued that the issues of purpose
and quality are interlinked, as quality cannot be defined without purpose. Defining this
purpose is important as it is this that allows us to improve the quality of higher education,
i.e. by explicitly defining the objectives of engineering education it is possible to devise
strategies and systems for achieving and improving on these objectives. Therefore, there
are two stages of this quality process:

•

Deciding what the objectives of an engineering degree course are (i.e. fitness of the
purpose);

•

Instigating ways of meeting these objectives (i.e. fitness for the purpose) .

The debate about quality in the British higher education sector has been seen to
concentrated on assessment and audit. Both these approaches have been criticised as they
are perceived to do little for the attainment of the 'transformational' purpose, the proposed
main objective of engineering education (i.e. they do not support and develop the required
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learning abilities within a student). To develop approaches that will support this
'transformative' orientation, the dissertation examines systems that have been developed
in manufacturing industry. The progression of quality improvement systems is discussed,
and a robust approach identified, based on individual improvement cycles adopted on an
department-wide basis (i.e. continuous organisation-wide improvement).

1.5 The Theoretical Link Between Quality Improvement and Learning

It is argued that engineering education should be trying to develop quality improvement

systems that are integrated into, and complement, the objectives of the educational system.
This involves enabling and encouraging students and staff to participate in critical reviews
of their own performance and the performance of the modules and courses in which they
participate. It will be shown that quality theory maps well onto learning theory, in terms
of the stages that encourage improvement in both. In encouraging and developing quality
improvement systems, by definition, these systems are encouraging and developing qUality.
The key is to foster a system that provides the information, culture and impetus necessary
to promote and encourage reflection and review. By doing this education is not only
moving towards an appropriate quality system (i.e. continuous quality improvement), but
is also developing the effectiveness of students' ability in learning-to-Iearn and lifelong
learning.

1.6 The Thesis
Based on the discussion presented in this dissertation it can be seen that there are a number
of hypotheses to be examined:

• There has been a change in the purpose of higher education;
•

The purpose of higher education now involves a movement towards a 'transformational'
orientation;

• This orientation involves the development of certain learning abilities;
•

This change is particularly noticeable in engineering disciplines;

•

To achieve this purpose requires specific approaches to learning and quality
improvement.
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Based on the above, it can be seen that the main thesis argues that:

"Quality systems, based on developments in manufacturing industry, can be used in
higher education to support a culture that engenders a positive learning approach".

To ascertain the validity of this main thesis requires the adoption of a particular research
methodology.

1.7 Research Methodology and Case Study

As the main thesis required an examination of the interaction between culture and systems,
i.e. a study of the culture necessary for the adoption of quality improvement and learning
initiatives, the research project adopted a longitudinal, in-depth examination of a British
higher education engineering department. The approach taken was relatively qualitative (i.e.
flexible and iterative) and applied (i.e. a case study examining a particular department), and
involved a number of data-gathering techniques so as to ensure triangulation. The case
study adopted an interventionist approach, where the research strategy was to move the
Department's quality systems from quality monitoring to quality improvement, and to move
the students' involvement from 'post-process/passive' to 'in-process/ active' (i.e. in line
with robust manufacturing-based quality systems). The research case study was carried out
over three and a half years, and a link between quality improvement systems and the
required learning approach was identified amongst particular groups of students and staff
members. The adoption of the quality improvement system was not Department-wide,
owing to a level of dissonance between the existing culture and the introduced system,
possibly caused by factors in the affective domain of some participants (i.e. motivational
and behavioural). Issues concerning the closing of quality improvement and learning cycles
were also identified, as well as the need for the integration of such quality improvement
systems at the design stage of courses (i.e. 'pre-process/pro-active').

1.8 Findings and Contribution to Knowledge

Through the research project and an extensive examination of the literature, the theses
presented in this dissertation can be shown to be valid. The strong theoretical link between
quality improvement systems and learning cycles (as a basis for a 'transfonnational'
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orientation) will be shown, and this will be supported by evidence from the success of the
change in behaviour by particular participants in the research case study. The impact on
departmental culture and systems from the relationship between internal pressure (in the
form of group norms and individual behaviours and attitudes) and external pressure (in the
form of economic and societal expectations) will be identified and discussed.

1.9 Conclusions

It has been argued that, to examine the theses presented in this dissertation, it is necessary

to examine the background to the changes in higher education (see Chapter 2), and to how
the different approaches to the required learning are developed (see Chapter 3). An
overview of quality definitions and systems used in manufacturing industry and higher
education is provided (see Chapter 4), and the underlying theory of quality improvement
is related to the theory of learning (see Chapter 5). To ascertain the validity of the theses
presented requires a particular research methodology and research strategy (see Chapter 6).
The success of the strategy is reviewed (see Chapter 7), and general conclusions and future
work are discussed (see Chapter 8).
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Chapter 2 . Higher Education
In order to investigate the thesis (i.e. the connection between learning and quality systems),
it is necessary to examine the environment and context in which this relationship takes
place. The research outlined in this dissertation was carried out in an environment that is
known as 'higher education' 1. Definitions of higher education vary, ranging from
institution-based, such as:

"All types of education (academic, professional, technological, or teacher education)
provided in institutions such as universities, liberal arts colleges, technological
institutions, and teachers colleges, for which the basic entrance requirement is (a)
completion of secondary education... . (b) the entrance age is about 18 years of age;
and (c) in which the courses lead to the giving of a named award (degree, diploma,
and certificate of higher education)."
(UNESCO, 1962 cited in Encyclopaedia Britannica, 1985, Vol. 18, p. 1)
through to attribute-based, such as:

"Instruction in knowledge and skills, the promotion of general powers of the mind,
the advancement of learning, and the transmission of a common culture and standard
of citizenship .... it fully recognises those areas of learning which have an indirect
relationship to work, i.e. the arts, humanities, and social sciences."
(Jarvis, 1990, p. 154)

As this dissertation is concerned with learning abilities and quality systems, both
institutional and attribute-based definitions are relevant, i.e. a range of attributes developed
in a range of institutions. In order to give the reader an understanding of the background
to the connection between learning and quality, it is necessary to examine the structure of
higher education environment, and how this impinges on the type of attributes required and
developed. This will involve an overview of changes in higher education, with an
examination of engineering education (as these changes have been particularly noticeable
in this discipline area) . The discussion will focus on the gradual erosion of institution
,
ITbe discussion is explicitly limited in time and place, as it concerns developments in the British
higher education sector in the late 1980s and early 1990s. It will only examine those developments
that relate to the teaching function of institutions of higher education.
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autonomy, as well as an increase in external pressure on the goals and purposes of such
institutions. It will be argued that these factors have resulted in a more open, universal and
economic-centred system of higher education. In order to understand this situation, it is
necessary to introduce and develop a number of models 2 . These will be used to provide
a framework on which to discuss the changes in the British higher education system in
general. A more specific discussion will concentrate on some of the changes that
encompass engineering education systems. Particular attention will be paid to changes in
the purpose of higher education, and how these relate to the educational process and quality
systems in the remainder of the dissertation. This will provide an introduction to Chapter
3, where it will be argued that it is in higher education that the full range of such learning
(i.e. cognitive and affective) abilities are established and developed.

2.1 The Structure of Higher Education

In general, the characteristics of a higher education system are seen to vary along two
'dimensions' (Becher and Kogan, 1992): control and access. The position within these two
dimensions forms the framework in which higher education has to operate. It is important
to examine this framework, as it will form the basis of the arguments relating to nature or
'purpose' of higher education presented later in the dissertation.

2.1.1 Control

An initial model is provided by a triangle of coordinating forces (Barnett, 1992; Becher and
Kogan, 1992; CVA, 1989; de Weert, 1990). From Figure 2.1 it can be seen that there are
three organising or controlling elements: an academic oligarchy; a state authority, and the
market. The influence or importance of each element dictates the form of the higher
education system (i.e. its position within the triangle). Using this framework, higher
education can be seen to move from an institutionally autonomous system (controlled by
the academic oligarchy), to a system of statism (varying degrees of external constraints
from a state authority acting as a 'buffer' between the institutions and the market), and

2The term 'model' is used in a non-technical sense (Becher and Kogan, 1992), as a straightforward
and simplified means of thinking about the relationship ~tween t~e c~mponents of a higher
education system. In this sense it does not set out to quantify the vanous mputs and outputs and
any relationship between them.
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finally the market system (in which competition amongst institutions and amongst students
determines the structure of such a system).
State Authority

Figure 2.1:

The Triangle of Forces in Higher Education (eVA, 1992, p.12).

2.1.2 Access

The second dimension concerns access (Becher and Kogan, 1990; Salter and Tapper, 1994).
In this model there is a progression from the traditional position of an elitist system (i.e.
a minority participation based on rigorous selection), to a mass system, and finally to a
universal system (Figure 2.2). The system of mass access can be divided (Becher and
Kogan, 1990) into two distinct sub-categories: a diversified system, where there is a large
number of institutions that have distinctive major goals and academic standards; and an
integrated system, where institutions provide a 'common experience' for students who have
differing prerequisites and abilities. Therefore, under a diversified system, an increase in
participation levels provides an opportunity for a greater variety of students and objectives
(i.e. 'purposes'), whereas under an integrated system, an increase in participation provides
an opportunity for a greater variety of educational (i.e. teaching and learning) methods.
Later, it will be argued that increased State influence has directed such methods and
purposes to more economic-centred considerations.
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Mass

/'

diversified

~
integrated

Universal

Figure 2.2:

Varying Levels of Access to Higher Education

2.1.3 A Structural Model

By combining these two dimensions of control and access, a more complete model can be
devised on which to base a discussion of recent developments in a higher education system
(Figure 2.3). The triangular forces of control and the varying levels of access are now
stretched to give dimensions of 'governance and control' and 'participation'. Using this grid
it is possible to map the changes, and subsequent movements, within the British higher
education system (henceforth referred to as the higher education system).
Governance and Control
institutional
autonomy

state
authority

market

elite

Jf·1 =sL__ -------------- -----divcrsifirA1

universal

Figure 2.3:

A Structural Model of Higher Education

2.1.4 The British Situation
Higher education has been subject to substantial and continuous reform since the 1980s
(Green, 1993). As a result of the increasing impact of market forces, the environment that
education operates in is becoming more complex and uncertain (Taylor and Hill, 1993).
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This has implications for the organizational structures within higher education. Throughout
the period under discussion, the Central Government's main policy has been that of
reducing public expenditure through the introduction of market forces (Chaston, 1994). This
has placed increased pressure on higher education institutions. All major British institutions
of higher education receive core funding from the Government, and in this sense are
'public,3 rather than 'private' (CUA, 1989). The environment in which this relationship
exists has experienced significant changes over the past few years. Historically, the higher
education system has been largely autonomous, and consisted of two sectors: the university
sector, and the non-university sector. Intermediate bodies, such as the Council for National
Academic Awards (CNAA) and the University Grants Committee (UGe), acted as a
'buffer' between the state and the institutions (Trow, 1994), i.e. there was an intermediate
level between the Government department responsible for education and the individual
institutions, these bodies being dominated by academics. The central Government shaped
the overall system, but did little to dictate national objectives, relying instead on
institutional autonomy and academic freedom. Indeed the UGC was "a body intended to
protect universities from the danger of political interference" (Foreword by Maurice Shock,
in Allen, 1988, p. xi). By referring to Figure 2.4, we can see that the British system is
located roughly in the area indicated in position 1. Here, there is an elite university sector
and a more 'open' (in terms of access and prerequisite qualifications) non-university sector.
It bridges the elite/mass divide, as these two sectors provide a diversified form of mass
education (i.e. the university and non-university sectors have differing goals and standards).
The existence of the academically dominated CNAA and UGC meant that there was little
direct Government control.

However, recent changes have moved Britain's position within the model. This has led to
a shift toward increasing state authority and away from academic oligarchy and institutional
autonomy. Evidence of such a shift is provided by the Education Reform Act 1988 and the
Further and Higher Education Act 1992. These two Acts resulted in the removal of the
binary divide between the university and non-university sectors (i.e a move from diversified
to integrated mass education), increased Central Government control of higher education

3S omew hat confusingly, the non-university sector, which consisted of polytechnics and some
colleges, was known as 'Public Sector Higher Education' (PSHE). It was a 'Public Sector' in that
it did not have the power to award its own degrees and was managed at a Local Government level.
To avoid any confusion, this sector will be referred to as 'non-university'.
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Figure 2.4:

'Mapping' Changes in the British Higher Education System.

funding (i.e. a move from institutional autonomy towards more direct state authority), and
increased pressure from Central Government to increase participation rates and increase the
economic content of courses and curricula (Beresford-Hill, 1993) in the higher education
sector (a move towards a more enterprise based orientation). This movement is indicated
by position 2 in Figure 2.4.

2.1.4.a The Education Reform Act 1988

The university sector had traditionally been largely autonomous. This sector received
finance from an intermediary, the UGC, and was responsible for its own operations (e.g.
it held responsibility for checking and ensuring its own quality). The non-university sector
was less autonomous, being under the auspices of the CNAA and National Advisory Board
(NAB). The NAB had been established to give advice to Government on funding of this
sector (Kaiser et al, 1992), and coordinated funding with Local Education Authorities
(LEAs). The CNAA, an independent degree-awarding body, validated proposed courses and
reviewed them quinquennially. These validation and review committees consisted of peers
(i.e. academics in a similar subject area but at a different institution) and, when applicable,
representatives of relevant professions or industries. Broadly speaking, the LEAs were
responsible for management and the CNAA was responsible for validation and
accreditation. Alongside the CNAA was Her Majesty's Inspectorate (HMI), whose remit
was to control quality in this sector of higher education. Therefore, control was still largely
independent of Central Government. The Education Reform Act 1988, replaced the UGC
with the Universities Funding Council (UFC) , and the NAB with the Polytechnics and
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Colleges Funding Council (PCFC). At the same time, the CNAA began accrediting nonuniversity institutions so that they were able to validate degrees in their own right, i.e. they
became incorporated bodies (Kaiser et al, 1992). This act, by establishing the UFC and
PCFC, provided the building blocks for unification of the two sectors. It also marked the
move toward increased centralised management by the Government, as the Act established
Government control over the UFC by placing their relationship on a statutory basis (Salter
and Tapper, 1994). To this end, the Act was seen to embody many of the features of state
control that the British system had hitherto avoided (Allen, 1988); there was now an
opportunity for the State to use these changes in the structure to direct the purpose of the
higher education system.

2.1.4.h The Further and Higher Education Act 1992

It has been argued that the non-university sector had still not found a fully satisfactory way
to provide mass higher education alongside the highly selective universities (Trow, 1994).
To facilitate its commitment to increased 'competition' and participation, the Central
Government .removed the binary divide between the polytechnic and universities, by
merging the two sectors (Chaston, 1994; HEFCE, 1994) under the Further and Higher
Education Act 1992. The UFC and PCFC were amalgamated into the Higher Education
Funding Councils (HEFCs), with a separate council for England, Wales and Scotland
(Kaiser et al, 1992). Whereas the UGC had been a buffer to protect the institutions of
higher education from political pressure and ensure their autonomy, the HEFCs were an
explicit instrument for the implementation of the Government's higher education policy
(Trow, 1994). The Act, in effect, raised the number of university establishments from 46
to 74 (Neave, 1994). The Act increased the Government's control over the 'command
structure' (Tasker and Packham, 1994) and gave it a direct means, via the HEFCs, to exert
control over university teaching. The funding councils managed the universities from within
a framework of ministerial directives, leading to a focus on inputs and outputs, and the
concept of accountability and 'value-for-money' (Salter and Tapper, 1994). In respect to
this, the state influenced university academic development, both politically and
academically, by dictating the general direction of academic policy. A summary of some
of the issues raised, and changes brought about, by this amalgamation and increased
centralised control is provided in Table 2.1. The readers attention is drawn to column four
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of the table ('New University Model of HE'), where the shift towards integrated mass
education and economic-centred purposes is shown.

This more active role of the state authority was inspired, in part, by the policy of 'mass'
higher education. This emphasis on increased access led to a rise in student numbers.
Target figures often quoted (CUA, 1989) involved a doubling in participation rates in
higher education, over a period of the next 25 years, from 15% to 30%, and showed the
first steps towards a possible 'universal' higher education system (point 3 in Figure 2.4).
However, as participation targets were increased, the number of eighteen year olds was
decreasing, due to lower birth rates in the 1960s and 1970s (Johnes, 1992; PCFC, 1989).
This 'demographic dip' caused problems, as it was this group that traditionally formed the
population that entered higher education. This had implications for the supply of students
available to the higher education sector. In order to realise the target increase, action
needed to be taken to reverse the effects of this demographic downturn. This resulted in
higher education institutions encouraging entrants from increasingly diverse backgrounds
(Bassis, 1986; Harvey and Green, 1993; Johnes, 1992), e.g. mature students, non-traditional
qualifications, lower entry requirements, more female students in technical and scientific
areas, more overseas students, etc. The traditional autonomy of the universities now had
to operate in an increasingly regulatory framework of legislation and control. This can be
seen in the move from state supervision to state control, which in tum mirrored the move
from institutional autonomy to increased state authority, and it can be argued that there had
been an erosion in the trust between Government and universities for the institutions of
higher education broadly to govern themselves (Elton, 1991; Trow, 1994). This manifested
itself in the linking of funding to quality assessments carried out by the funding agencies.
Therefore, reform in the higher education sector was taking place (Barnett, 1993), under
the direction, coordination and active influence of the state. The higher education sector
was now subject to increased pressures from wider access, the 'demographic dip', increased
accountability and justification for public funds, an increased linking of courses and
curricula to economic needs, and a Government policy committed to increased efficiency
and value for money. This situation had implications for the quality mechanisms that
existed in higher education (see Chapter 4).
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2.2 The Purpose of Higher Education

"What is higher education for?" is a question often posed (Allen, 1988; Atkins et al, 1993).
Is it for the development of 'well-rounded' and culturally aware individuals, for the
'production' of individuals that are of use to the economy, or for some other purpose? This
confusion has resulted in there being no universally accepted view as to the purpose of
higher e~ucation (Allen, 1988). Indeed, it has been argued that in British higher education
there are a number of multiple and often conflicting purposes (Mulgan, 1993; Sparkes,
1993). The emphasis and priority placed on each purpose seems to depend on the particular
institution, discipline area, and degree course, and is seen to change over time and
circumstances (Chalkley et al, 1995b). To this end, a taxonomy of some potential goals is
given in Table 2.2. To assist in the discussion as to these purposes of education, it is
necessary to introduce a general framework. This will allow the examination of the
principles of higher education that help direct and decide on these purposes.

2.2.1 Principles of Higher Education

It has been suggested (Barnett, 1990) that there are two axioms or principles of higher

education: th~_eRi§1~Ill.Qlogica.l~j9m, which covers the realm of objective knowledge and
recognised truth; and the sociological axiom, which states that this objective knowledge is
more effectively maintained and disseminated in institutions which are relatively
autonomous and in which there is comparative academic freedom. Barnett argues that
Central Government policy is eroding these two axioms (see 2.1.4), whereby the securing
of objective knowledge in a neutral way can no longer be assumed (the epistemological
undermining), and the social independence and autonomy of institutions has evaporated (the
sociological undermining). Therefore, the purpose of higher education is being steered
towards programmes of study required to fulfil a particular objective, i.e. a move toward
'operationalism' (Barnett, 1993) or vocational education. The epistemological distinction
(i.e. what knowledge and learning is being fostered) allows the definition of three broad
categories of educational purpose: liberal arts; vocational; and what will be referred to as
'transformational'. The sociological distinction (i.e. what knowledge does society require)
allows the linking of knowledge, higher education and society.
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2.2.2 Liberal Arts

In this category, the role of higher education is to make students part of a wider community

of "wise and tolerant individuals" (Allen, 1990, p.106). By referring to Table 2.2, categories
relevant to this orientation can be identified, i.e. higher education should seek to provide
the student with a broad cultural awareness, the ability to think and argue rationally and
logically, a willingness to question orthodoxy and consider new ideas, and the ability to
become a self-directed and continuous learner. The goals of such a course are therefore
broad and multiple, and can be described as a 'shotgun' approach. The purpose of such an
education can be seen, on one hand as serving the needs of the individual (as it aims to
enhance the individuals capacity to lead a full life), and on the other hand as serving the
needs of society (as it produces rounded citizens). In general, this view argues that:

"Universities are not intended to teach knowledge required to fit men for some special
mode of making their livelihood. Their object is not to make skilful lawyers, or
physicians, or engineers, but capable and cultivated human beings".
(John Stuart Mill, quoted in Allen, 1988, p. 30)

This orientation is seen to provide a general education base for life rather than specific
preparation for potential jobs (Neave, 1991). Such courses are traditionally reliant on
institutional autonomy, and the driving force is the academic staff, as it is they who largely
decide what is to be taught and how it is to be taught.

2.2.3 Vocational Studies
In this category, higher education serves the needs of the economy rather than the needs
of the individual, and endeavours to improve economic performance (Allen, 1988). A
vocational course often requires a student to absorb a large amount of factual information
and develop certain behavioural traits (i.e. transferable skills) that are demanded by
potential employers. The emphasis is therefore on practical rather than theoretical studies.
By referring to Table 2.2, aims of such courses will usually involve deep and detailed
knowledge of a specific subject, the ability to apply this knowledge to solve problems, the
capacity to lead others, and an awareness of the needs of industry. This orientation towards
education requires an acknowledgement of the right of industry to have a measure of input
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and control over courses in higher education institutions. Professional institutions also have
a significant influence over the curriculum of many degree courses (Allen, 1988).
Therefore, education displaying a vocational bias aims to train people for the labour market
(i.e. a planned flow of qualified manpower) such that 'waste' represented by graduates
emerging from the 'wrong' discipline is limited (Neave, 1991). In the vocational
orientation, education is directed toward promoting a student's operational characteristics
(Barnett, 1993), either in relation to industry (e.g. as in professional education) or in
relation to the wider society (e.g. as in humanities students learning computing and
management). This view can be summarised by:

"What is a university for? .... The production of a high quality, skilled and motivated
work force".
(THES, 9 December, 1994, p.11)

2.2.4 Transformational

Courses aimed purely at either a vocational or a liberal arts orientation have a number of
disadvantages. A vocational course may be too narrowly defined, whereas a liberal arts
course may be too broad and detached from the 'real world', i.e. rigorous adherence to
either one of these orientations can lead to the 'overdevelopment' of certain abilities and
the neglect of others. To overcome these potential problems, this dissertation proposes a
third orientation of courses: transformational. Such courses are 'in-between' the liberal arts
and vocational orientations and extend into both areas (Allen, 1988). It can be argued that
such an orientation takes the strengths of both approaches, and uses them to produce a
rounded individual with an appreciation and understanding of 'real world' (e.g. economic,
environmental, and industrial) issues (Sparkes, 1993). This is the 'transformational'
orientation referred to earlier, and will be developed in subsequent chapters. In Figure 2.5,
it can be seen that this 'transformation' requires an approach that promotes and develops
a student's 'internal' or personal abilities (through self-reflection and analysis), whilst being
conscious of 'real world' issues. It, therefore, requires a continuous cycle of an internal
focus and an external orientation.
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Elements of the 'Transformational' Approach

Referring to Table 2.2, such a 'transformational' orientation would focus on lifelong
learning, self-awareness, human understanding, rationality, creativity and substantive
knowledge. The purpose of such an orientation can be summarised by:

"University education is not about fitting people for jobs .... the point of university
education is to increase the capacity to learn rapidly and strategically in periods of
great change"
(Ledgerwood, 14 March, 1995, p. 8)
and
"One of the major concerns of all staff is with preparing students for their changing
and challenging futures. The ability to learn, and to continue to learn and be amenable
to change are key to that preparation"
(Partington, 20 January, 1995, p. 12)

2.2.5 Linking Knowledge, Higher Education and Society

The emphasis placed on each epistemological orientation can be viewed as a result of the
interaction between a desired 'type' of knowledge, higher education institutions and the
wider society. According to Barnett (1993, p. 33):

"Knowledge is an essential feature of modem society .... Higher education, too, has
irredeemable association with knowledge, both in its uncovering and its transmission.
Higher education has .... become a pivotal institution in modem society."
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To this end, a triangular relationship exists (see Figure 2.6), with each element involved
in a two-way interaction. 'Higher Education' takes account of the signals it receives from
society as to the knowledge capacities it seeks, 'Society' favours knowledge that help
realise certain 'objectives' (in the case of modern society this knowledge is largely of an
operational and strategic character, and Government policy can be seen to have a large
impact on, and influence, over the type of knowledge required), and the production of
'Knowledge' within an institution of higher education has an impact on the character of the
curriculum and the teaching methods used.

Knowledge

lli~~ ~4--------------------·

Society

Education

Figure 2.6:

The Relationship Between Knowledge, Higher Education and Society.

From the above discussion, and the examination of the British situation in 2.1.4, it can be
seen that higher education is being increasingly assimilated into society, where society is
demanding that the higher education institutions supply graduates with certain kinds of
skills and technical capacities (i.e. students that match or 'fit' specific objectives or
'purposes'). As the higher education sector in the UK is extremely broad, covering a large
range of disciplines and courses, it will be necessary to limit the discussion by
concentrating on one particular area. One specific area that has attracted much interest and
activity is that of engineering education. This dissertation will, therefore, use engineering
education as a particular case study of learning and quality systems. The rest of the chapter
examines the background to these changes.

2.3 Engineering Higher Education

Engineering is seen as an essentially vocational discipline (Life and Wild, 1981; Nkasu,
1993; Parnaby and Donovan, 1987; Sobol, 1990; West, 1992), and, based on this premise,
the needs of prospective employers (Bryce, 1993) and professional institutions (Kelly,
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1988) have traditionally directed the purpose of engineering education4 • Concentrating on
such wealth creating attributes has resulted in an economic-centred focus, where higher
education institutions 'train' graduates for specific jobs. In effect, precedence has been
given to the needs of industry and the state authority, rather than society and the individual.
Therefore, the system is being manipulated to achieve a defined purpose. However, changes
in the environment in which engineering education functions, have resulted in a reappraisal
of this purpose of engineering education. Such changes include:

• the structure of employment and the broadening of job descriptions (Goodman, 1993;
Leake, 1993; Parnaby and Donovan, 1987; THES, 1995);
• the nature of society, where there is a move from the 'machine age5 ' towards the
'information age,6 (Daily et al, 1992; McMaster, 1992; Sobol, 1990; VasiIca, 1994; Zell
and Malacinski, 1994);
• the engineering profession itself, where there is a move away from the significance of
factual knowledge (Chisholm, 1990; Sparkes, 1992; Vandelinde, 1993) and an increased
emphasis on Continuous Professional Development (The Engineering Council, 1995;
Farmer, 1994; Manley, 1992);
• the policy of the Government, where there is an increased emphasis on SCIence,
technology, transferable skills, and entrepreneurial skills (Barnett, 1990, 1993), as well
as a move towards the concept of 'lifelong learning' (Karbhari, 1989; Sibley, 1994).
These can be referred to as inter (between individuals) and intra (within an individual)
personal abilities (Chalkley et al, 1995a; Kuo, 1992, McMaster, 1992; Sparkes, 1989).

These changes in purpose have increased pressure on higher education institutions to
rethink their approach to engineering education, i.e. how can they achieve these new
purposes (Chisholm, 1990; Sparkes, 1989, 1992, 1993). This has led to a move from a
narrow, short-term approach based on vocational considerations, towards a broader

4

'Engineering education' refers to undergraduate engineering degree programmes in higher education

The term 'machine age' is used to describe the skills needed for an industrial society. It is based
on a system of hierarchical structures and narrowly defined, isolated jobs.
5

&rhe term 'information age' is used to describe a society where there are greater uncertainties and
faster changes, and where communication, flexibility, adaptability and critical thinking are key
requirements.
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longer-term approach based on the development of the individual learner matched to an
external orientation (i.e. 'transformation').

2.4 Models of Higher Education

From the above discussions on 'structure' (2.1), 'purpose' (2.2) and 'engineering education'
(2.3), two further models relating to engineering higher education can be introduced. The
fIrst deals with the changing purpose of higher education, and the second deals the
operational elements of a simple higher education system.

2.4.1 The Dynamic Focus of Higher Education

The discussion so far has demonstrated that, through changes in the structure of higher
education, there has been a move from a university-centred focus (related to a liberal arts
orientation, academic autonomy, and an 'age of scholarship'), to an economic-centred focus
(through a vocational orientation, industrial 'control', and an 'age of machines'). It has
been shown, with particular reference to engineering education, that this shift towards a
vocational orientation has perhaps gone too far, with students being 'trained' for too narrow
a job specifIcation and being unable to transfer their learning ability from one situation to
another. The changes highlighted in 2.2 have led to the rise of the concept of 'lifelong
learning' (Chalkley et al, 1995b), where engineering higher education provides and
develops a base of knowledge and abilities that facilitate this.

FOCUS

Primary Participant: 'information age' Primary Participant:
The Student
~~""
_--••' The Employer

-- ... _-------

Figure 2.7:

The Dynamic Focus and Purpose of Engineering Education.

This concept requires a more student-centred focus (see Figure 2.7), and this dissertation
argues that this is related to a transformational orientation that emphasises personal
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development with a 'world view'. Once this purpose has been established, it is necessary
to devise a means of achieving this. This leads in to the next model.

2.4.2 A Model of an Engineering Education System

The entrants into engineering degree courses in Britain are reflecting increasingly varying
patterns of previous learning (Bassis, 1992; Chalkley et al, 1995a; de Weert, 1990; Hills,
1994: Johnes, 1992). As demand for engineers increases (Daily et al, 1992; Jaraiedi and
Ritz, 1994) and supply falls (Keys and Wardman, 1991; Kuo, 1992; Levin and Wyckoff,
1988), institutions of higher education will have to look at non-traditional sources for
students. At the same time, there has been increasing criticism as to the 'quality' of
graduate engineers that such institutions are producing (Brookman, 1993; Goodman, 1993).
It has been suggested (Goodman, 1993; Leake, 1993; Neill, 1993) that a new kind of
graduate engineer is now required - one with a broader knowledge base, a team orientation,
the versatility and flexibility to adapt to change, and a continuous ability to learn. This
reflects the change in purpose identified earlier, and corresponds to the 'transformational'
model introduced in 2.3.1. This dissertation argues that the higher education system is
analogous to a manufacturing system (Collins, 1990), as they both have 'inputs' (i.e.
student, staff, materials, etc.) 'processes' (i.e. how these inputs are combined), 'outputs'
(i.e. the purpose of the process), and some means of 'feedback and control' (i.e. review and
improvement). It is these review and development systems, or quality systems, that form
the basis of the research presented in this dissertation. The changes in 'inputs' and 'outputs'
identified earlier (i.e. the changing background of students, changes in the purpose of
engineering education, increased external control, etc.) have implications for the higher
education process (see Figure 2.8). This simplified view of higher education will be
expanded in later chapters.
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A Simple Model of an Engineering Education System.

2.4.2.a Inputs

Continuing with the manufacturing analogy, it can be seen that there are a number of
'inputs' into the educational process. These include (Jaraiedi and Ritz, 1994; Johnes and
Taylor, 1990; Noonan, 1994; Taylor and Hill, 1993):

• Capital (e.g. funding from government and industry - see Appendix A);
• Labour (e.g. academics, support staff and administrators);
• Raw materials (e.g. students);
• Facilities (e.g. computers, library stock and buildings); and
• Information (e.g. curricula and syllabuses).

Some authors (Johnston, 1994) see only two inputs: students and staff. As far as this
dissertation is concerned, the research has been most interested in the student, and in
particular the increase in the variability of undergraduate students (in terms of needs,
interests, personal characteristics, and previous learning) that higher education is
experiencing (Wilson, 1981).

2.4.2.b Outputs

Some authors (Jaraiedi and Ritz, 1994; Johnston, 1994) describe the output of higher
education as being the graduate themselves, whereas others see that output as the 'value
added' to students by equipping them with more sophisticated knowledge, understanding,
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and skills (Brinkworth, 1991; Murphy, 1994; Ross and Mahlck, 1990). A view that maps
on to the notion of 'transformation' is that "the end-product is people development" (Race,
1993, p. 41). In the later case, the output is not simply the factual knowledge or skills that
a graduate learns on a course, but rather an appreciation and development of the learning
process that the graduate underwent to acquire those abilities (Ramsden,1986). It is on this
view that the research in this dissertation is based.

2.4.2.c Processes

The process of higher education can be described as the way in which resources and factors
(i.e. inputs) are combined to provide outputs (Johnes and Taylor, 1990; Taylor and Hill,
1993), and includes course design (e.g. curriculum and course requirements), organisation
of the educational environment, teaching, learning and assessment methods, and interaction
between staff and students (Jaraiedi and Ritz, 1994; Johnston, 1994; Ross and Mahlck,
1990; Solomonides and Button, 1994). From Figure 2.8 it can be seen that the required
output impinges on the process used. Part of the process, and indeed curriculum design, is
evaluation and development.

2.4.2.d Feedback and Control

As stated earlier, manufacturing systems require a function that allows information from
outputs and sub-operations to be 'fed back' along the production/transformation process
such that action can be taken before any more inputs are processed. Examples of such
functions range from post-process (i.e. action on the output stage) to in-process (i.e. action
on the process stage), and from reactive (i.e. responding to problems as and when they
arise) to active (i.e. anticipating problems before they occur). The need for such a function
also exists in engineering education, where students and staff are encouraged to analyse,
review and improve the way they approach learning situations. This area will be expanded
on in Chapters 3 and 4, and forms the basis of the research presented in this dissertation.

From the above discussion, it can be seen that changes in the available inputs to
engineering education (i.e. increased and more variable student intake), and in the required
outputs from engineering education (i.e. via a change in 'purpose' from vocational to
'transformational'), have implications on the educational (i.e. learning) and quality systems

Chalkley, S.T. (1996), Chapter 2 - Higher Education

27

adopted. This issue of learning will be addressed in Chapter 3, quality in Chapter 4, and
the links between the two in Chapter 5.

2.5 The Focus of Engineering Education

It can be argued that, by defining the purpose of engineering education in economic and

vocational rather than transformational terms, knowledge is presented as a product rather
than as a process, i.e. education focuses on content and a defined body of factual material
rather than on developing the ability of the learner to gather, assimilate and utilise
information. Therefore, the institution (i.e. the university) is less focused on broad
educational development and more focused on the development of practical knowledge that
is of value to industry. From a student-centred and 'transformational' stance, this shift of
focus is restrictive as primacy is given to the content rather than the process. To engender
this transformational approach, changes in input, outputs, and the resulting impact on the
educational environment all need to be encompassed by a move (Ramsden, 1986) from
what is learned to how it is learned (i.e. the 'process' of higher education). It will be
argued in Chapter 3 that this requires the adoption of more leamer-centred models of
engineering education, where there needs to be as much emphasis on 'learning-to-Iearn'
(i.e. the qualitative 'process' of education) as is on learning (i.e. the quantitative 'product'
of education) (Chalkley et al, 1995a).

2.6 Scope of the System in the Study

Becher and Kogan (1980) differentiate between four levels within higher education: the
individual (e.g. academic staff, student); the basic academic unit (e.g. a course or
department); the institution; and the central authority. As this dissertation is concerned with
the relationship between learning and quality systems, it will concentrate on those aspects
that relate to the individual learner (i.e. the student). Therefore, reference will be made
primarily to the first level (the individual), though some reference will be made to the
second level (the academic unitf. The dissertation is, therefore, examining this individual
student level, i.e. it is student-centred. It will therefore be concentrating at the 'micro-level'
of learning, rather than the 'macro-level'.

7This dissertation only covers those aspects concerned with teaching and learning (i.e. it is not
concerned with service functions within a university or to functions connected to research).
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2.7 Conclusions

In examining the purported link between quality improvement systems and learning, it has
been necessary to examine the environment that this relationship occurs (i.e higher
education). It has been argued that higher education can encompass a range of institutions
offering a range of courses, each aimed at developing particular attributes. Present
Government policy has affected the relationship between higher education and society and
higher education and knowledge. As higher education institutions are becoming less
autonomous and less diverse, through an increasingly centralised policy, they are having
to form closer links with industry and commerce. This has involved a shift from traditional
academic courses to more vocational courses, and has been particularly noticeable in the
engineering disciplines. However, this movement appears to have gone too far, with such
courses over-emphasising factual knowledge and narrowly defined skills, with little
attention paid to a student's personal development. At the same time higher education is
admitting a larger proportion of the population who, in tum, have a broader range of
educational experience and abilities. To take account of these changes, it has been
suggested that the focus of higher education should be of a more 'transformational'
orientation, where features from liberal arts and vocational courses are combined. To
achieve this involves shifting the focus of education from the 'product' to 'the process'.
To understand this process requires an examination of learning, and how in can be done
in a transformational (i.e. 'student-centred') way.
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Chapter 3 - Learning
In the preceding chapter, a shift in the focus of higher education from product to process
was identified. It was argued that the purpose of such education should encompass elements
of the liberal arts and vocational orientations, in the form of a 'transformational' approach.
Such an approach involved emphasising 'how' participants (eg. students and staff) learn,
as well as 'what' participants learn. This requires an examination of what is 'learning' and
the 'learning process'. Therefore, this chapter will concentrate on what is meant by
learning, how the required learning can be fostered, and the implications this has on the
higher education system. The discussion has implications for quality, in terms of what the
objectives of higher education are (i.e. fitness of the purpose,) and how these objectives are
achieved (i.e. fitness for the purpose). This, in tum, has implications for quality and quality
systems, in terms of what learning is required and how this learning is achieved. In this
dissertation it is argued that the purpose of higher education is of a transformational
orientation, where the learners' abilities are developed and enhanced through empowerment.
These issues will be discussed and developed in Chapter 4. As engineering education is
being used as a specific case example in this dissertation, particular attention will be paid
to this area.

3.1 Theories of Learning
A number of frameworks have been employed (Hergenhahn, 1988; Richardson, 1994) to
understand the nature of academic learning (i.e. learning that takes place in an academic
environment). These frameworks direct attention towards different situations in which
learning may take place.

3.1.1 Behaviourist Approaches
In order for psychology to be scientific, it needs a subject matter that can be reliably
measured. According to this approach, the subject matter is behaviour (Hergenhahn, 1988).
This school of psychology can be sub-divided into associationistic, where learning is
determined by the laws of association (see Appendix B), and functionalistic, where learning
derives from an organism adapting to its environment (i.e. the relationship between learning
and adjustment to the environment). Such accounts of learning seek to give a detailed
analysis of the relationship between a situation (i.e. stimulus) and the resulting behaviour
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(i.e. response). Learning at its most basic level is a series of simple stimulus-response
associations, rising to a hierarchy of associations at a more complex level. Effective
learning is seen to result from control of a learner's behaviour through a linear programme
of learning (Beard, 1968; Richardson, 1994; Hergenhahn, 1988). Thus, it is not necessary
that the learner wishes to learn, but rather that they be encouraged to follow a logical
sequence of organised stimuli, with feedback as to their success serving to reinforce the
correct responses (Beard, 1968). Such pure behaviourist theories have limited use in
academic learning (Richardson, 1994), but two aspects, self-pacing and the need for
feedback on learning, have been applied to individualised self-instruction techniques 1• Such
approaches assume that learning consists of "a process of intellectual development that
involves the acquisition of an orderly sequence of increasingly abstract concepts"
(Richardson, 1994, p. 2), and are largely based on studies of laboratory animal learning
theory (Gibbs, 1991).

3.1.2 Cognitive2 Approaches

This approach assigns a prominent role to mental events (Hergenhahn, 1988), especially
higher mental processes such as perception, reasoning and thinking. The way in which an
organism interacts with, and responds to, its environment depends on the kind of cognitive
structures that it has available. This approach stresses the relationship between inputs (e.g.
stimuli) and outputs (e.g. responses), and views learning as a series of successive stages of
information processing (Hergenhahn 1988; Richardson, 1994). Therefore, whatever comes
into the system from the environment is information. The output (i.e. behaviour) from a
situation is determined by inputs to the situation combined with evaluation of the system
based upon memories of the results of similar situations. Therefore, information from the
environment is 'processed' (e.g. organised, simplified, ignored, etc.) by cognitive structures
before it is translated into behaviour. The cognitive structure is not only affected by
experience but also determines what can be experienced. This cognitive structure relies on

An example of such an approach is the 'Keller Plan' or 'Personalised System of Instruction' (PSI),
where courses are divided into segments, student performance is evaluated on each segment, and
students move from segment to segment at their own pace (Gibbs et aI, 1988, p. 79; Hergenhahn,
1988, pp. 448-455.)
I

2'Cognitive' relates to the mental processes by which knowledge is ac~uire~ and. i~ "a genera~ t~rm
covering all the various forms of knowing - perceiving, remembenng, Imagmmg, concelvmg.
judging, reasoning" (Richardson, 1988, p. 3).
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two processes: assimilation and accommodation. Assimilation refers to the matching of
existing cognitive structures and the physical environment, and can be likened to knowing
or recognition. Accommodation refers to the modification of cognitive structures as the
result of an experience that existing cognitive structures could not assimilate, and can be
likened to learning (see Figure 2.31). It will be argued later in this Chapter that higher
education, by concentrating on a vocational orientation, has encouraged a bias towards
assimilation (i.e. short-term goals, primacy of facts and 'measurable' responses, etc.) and
neglected accommodation.

As learners interpret the world in a way that is meaningful to them, the learning process
involves integrating experiences into existing organisations of knowledge and using the
environment in ways that are advantageous to them (Beard, 1968). As there is an emphasis
on individual and personal integration, what the individual learner perceives can be
selective. Teaching based on such theories is concerned with motivating learners and
arranging learning experiences into meaningful wholes, where insight and interpretation are
stressed, and the learning situation is more self-directed and problem-centred.

IPhysical Environment

Cognitive
Structure

I
ILearning I

Perception

I Assimilation
3 .1:
·
F 19ure

I
I

·1 Accommodation

The Role of Assimilation, Accommodation and Learning m Cognitive
Development (Hergenhahn, 1988, p. 277).

Under the cognitive approach, learning is essentially a matter of receiving information. Any
improvements in learning are brought about by optimising the conditions under which the
information is presented. As has been argued in Chapter 2, higher education has a number
of aims and purposes which go beyond 'low level' repetition of simply communicated
information, by moving towards 'higher level' abilities, such as creativity, self-reflection,
and problem solving (i.e. 'transformation'). To achieve these 'higher level' purposes,
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teaching styles have to take account of the learning required to achieve these purposes, and
the role of the learner in the process of learning. This distinction between 'hiaher'
and
b
'lower' level abilities will be discussed later in this Chapter.

3.1.3 Other Theories

As well as the two main theories outlined above (i.e. cognitive and behaviourist), there are
two other theories that should be mentioned: neurophysiological and humanist. These only
mentioned briefly as they are beyond the scope of the dissertation, but are included so as
to provide a balanced background to the discussion on learning. Readers are directed to
Hergenhahn (1988) and Richardson (1988, 1994) for more detailed information.

3.1.3.a Neurophysiological Theories

The neurophysiological aspects of such areas as learning, thinking and perception
(Hergenhahn, 1988) are related to the functions of the different hemispheres of the brain.
Such theories suggest that these hemispheres process information differently, where the left
hemisphere is suited to process sequential and mathematical information, and the right
hemisphere is suited to process perceptual and simultaneous information. The purported
differences between the hemispheres is illustrated in Figure 3.2. Traditional education has
been criticised (Hergenhahn, 1988;

MUff,

1988) for emphasizing the kind of intelligence

associated with the left hemisphere. However, as the two hemispheres do not function in
isolation, it is extremely doubtful if an educational experience can be devised exclusively
for one hemisphere. Such an approach, therefore, has limited use when discussing methods
of engendering and improving certain levels of learning (i.e. 'higher' and 'lower' abilities).

3.1.3.b Humanist Theories
It has been argued that learning is primarily a process of personal growth (Richardson,
1994) developed through interpersonal relationships. Significant learning can only be
achieved in situations that are defined by, and under the control of, the learners themselves
(e.g. a self-directed discussion group). The role of the educator is that of a 'facilitator'
(Hergenhahn, 1988). Rigorous adherence to this orientation can be seen as somewhat
impractical in higher education, given the resource and curriculum implications, where
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Differences Between the Cognitive Abilities of the Left and Right Brain
Hemispheres.

learners often have little control over course content or method of assessment. However,
this theory does engender some of the aspects of the transformational approach, in that it
proposes a high level of self-actualization, i.e. self-fulfilment (Buchanan and Huczynski,
1985).

The discussion so far, from behaviourist theories through to humanist theories, has shown
there is a continuum along which learning can be interpreted. At one extreme, learning is
tightly controlled (i.e. the teacher decides the content and the manner of learning), whereas,
at the other extreme, learning is characterised by the intellectual freedom of the learner. In
practice, a higher education course will comprise a combination of these approaches,
dependent on the aims or purposes of the task in hand. In order for the discussion on
learning to progress, this dissertation will adopt a definition of learning based on observed
behavioural change. This provides a view of learning that, for the purposes of the thesis,
is easier to work with. In establishing a relationship between learning and quality systems,
it has been necessary to examine the different theories that underpin learning. Further
detailed discussion of the psychological theory behind this learning is beyond the scope of
this thesis. However, a comprehensive introduction to this area is provided in Hergenhahn's
book (1988), and readers are directed towards this.

3.2 Defining Learning

From the above discussion, it can be seen that learning is an extremely difficult concept
to define (Hergenhahn, 1988, p. 1). Definitions range from "knowledge gained by study,
instruction or scholarship" (Collins, 1991, p. 886), to "a more or less permanent change in

..

;
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behaviour brought about by experience" (Greene and Gibbons, 1991, p. 31) and "any
relatively permanent change in behaviour that occurs as a direct result of experience"
(Collins, 1991, p. 886). The fIrst definition is difficult to work with as it is too simplistic
and the language used is too ambiguous. The later two definitions are more useful, as
learning is related to changes in behaviour and is, therefore, more discernible (Hergenhahn,
1988). By refining and clarifying these definitions slightly, Gregory Kimble (cited in
Hergenhahn, 1988, p. 2) described learning as "a relatively permanent change in
behavioural potentiality that occurs as a result of reinforced practice". There are a number
of key phrases in this definition which need to be developed (Hergenhahn, 1988).

3.2.1 Behavioural Change
The results of learning must be translated into observable behaviour, i.e. learning enables
people to do something they could not do before learning took place. The observable
behaviour is studied so that inferences can be made regarding the process believed to be
the cause of such changes, i.e. changes in behaviour are used as a surrogate indicator of
learning, as the learning process cannot be studied directly. By following this definition,
learning can be seen as an intervening3 variable. Referring to Figure 3.3, we can see that
an independent variable (experience) causes a change in an intervening variable (learning),
which causes a change in a dependent variable (observable behaviour).

3An

intervening variable is "a theoretical process that is assumed to take place between the observed

stimuli and responses" (Hergenhahn, 1988, p. 3)
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3.2.2 Relatively Permanent
The behavioural change is neither temporary nor fixed, rather it is relatively permanent.
Therefore, it is distinct from other causes of changes in behaviour, such as fatigue or
illness, which are more temporary. Problems arise when trying to define how long a
behavioural change must last before it can be said that learning has been established, i.e.
how long is 'relatively permanent'. This dilemma has led to the notion of short-term (i.e.
rapidly forgotten) and long-term (i.e. retained for an extended period) memory, though such
a discussion is beyond the scope of this dissertation.

3.2.3 Potential
The behavioural change need not arise immediately following a learning expenence.
Therefore, the potential to act differently may not be translated into an immediate change
in behaviour. From this it can be seen that learning refers to behaviour potentiality whereas
performance refers to the realisation of this potential, i.e. the translation of potential into
observable behaviour.
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3.2.4 Practice

The change in behaviour results from practice, training and experience. Kimble's defmition,
therefore, differentiates between behavioural changes based on experience and behavioural
changes that are based on reflex or instinct.

3.2.5 Reinforcement

The practice must be reinforced, and only those responses that lead to reinforcement will
be learned. Psychologists disagree over what constitutes reinforcement (Hergenhahn, 1988),
and this has led to Kimble's definition being challenged by a number of psychologists.

From the above analysis of Kimble's definition, Hergenhahn (1988) offers a revised
definition, where learning is "a relatively permanent change in behaviour or in behavioural
potentiality that results from experience and cannot be attributed to temporary body states
such as those induced by illness, fatigue, or drugs" (Hergenhahn, 1988, p. 7). This
definition stresses the role of experience, but avoids specifying what kind of experience is
necessary for learning to arise.

3.3 Approaches to Learning

Differences in the ways in which learners approach learning tasks are well established4 •
It can be argued that all learners are to some extent unique, and that no two people
approach learning in exactly the same way. The theories of learning outlined earlier can be
seen as abstract models that have been used to aid understanding of this area. In reality,
learners 'adapt' their learning, using different approaches depending on the task, the
circumstances, and the situation. It is necessary to examine these differences as they relate
to the achievement of the purpose of higher education identified in Chapter 2 (i.e.
'transformation'). The discussion will form an introduction into the development of the
'higher' and 'lower' level abilities necessary for such a transformational orientation. Such

See Boyd and Cowan, 1985; Chisholm, 1990a; Collier, 1983; EPC, 1991, 1993; Fordyce, 1986:
Johnson and Gladstone, 1993; Martin and Ramsden, 1988; Matthews and Hughes, 1994; Meyer and
Sass, 1993; Pennington and O'Neil, 1994; Ramsden et al, 1988; Richardson, 1994; Sparkes, 1993:
Strang, 1987; Trigwell and Prosser, 1991; Wilson, 1981.
4
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differences in approach occur In two dimensions: the referential and the structural
(Ramsden, 1986).

3.3.1 Referential Aspect

This aspect relates to the way that a learner approaches a task. For example, do they intend
to understand it and extract personal meaning or just reproduce its content. This dimension
is generally characterised as a distinction between a deep (i.e. 'meaning') and surface (i.e.
'reproducing') approach.

3.3.1.a Deep Processing

To achieve deep processing, the learner searches for the 'inner core' of the argument,
whilst looking to challenge existing ideas and find personal relevance (Collier, 1983). Thus,
learning actively employs a learner's ability to organise new information into their existing
mental schemes. This involves relating new ideas to old and relating evidence to
conclusions (Pennington and O'Neil, 1994). What a discourse (i.e. learning situation) is
about (i.e. what is signified) is the focus of a learner's attention (Gibbs, 1991), and involves
the learner actively changing their understanding and seeking out meaning (Wilson, 1981).

3.3.1.h Surface Processing

Surface processing involves the the learner attempting to memorise discreet facts or ideas
(Collier, 1983), usually with a short-term view (e.g. to pass an exams). With such an
approach, learning often takes place by rote and subsequent forgetting is rapid (Beard,
1968). The discourse itself (i.e. the sign) is the focus of the learner's attention (Gibbs,
1991). Learning tasks are viewed by the learner as external impositions (Pennington and
O'Neil, 1994), resulting in a lack of reflection about purposes and strategy. Such processing
is often characterised by a passive approach that focuses on superficial features,
remembering facts and rarely questioning the assumptions or logic of argument (Wilson,
1981). In certain situation surface processing is effective and appropriate. However, this
dissertation has argued that, to achieve the 'transformational' purpose, higher education has
to develop a range of learning styles, strategies and abilities. It will be argued later in this
Chapter that higher education in general, and engineering education in particular, have
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concentrated on techniques and systems that encourage only a limited set of such styles,
strategies and abilities predominantly based on surface processing orientations.

3.3.2 Structural Aspect

The second dimension to this discussion on the different approaches to learning relates to
the differing ways in which a learner organises hislher learning (i.e. the 'organising
principles' they use). For example, does the learner relate new concepts to old and integrate
and build internal connections, or does the learner focus on details, and treat them in
isolation and in sequence. This dimension is characterised as a distinction between a
holistic and atomistic or serialistic approach.

3.3.2.a Holistic Approach

By adopting a holistic approach, the learner focuses on understanding the overall meaning
of a learning situation, and attempts to view a task or problem 'globally' (Gibbs ,1991;
Wilson, 1981). Such learners can be described as 'comprehensive' (Wilson, 1981), as they
see a learning situation as a 'whole' and try to describe relationships between aspects of
the learning situation. It is different, but often complementary, to deep processing, in that
the learner attempts to focus on the relations between 'events' rather than the meaning of
each 'event'. A deep-holistic approach can be used to develop the 'higher' mental abilities,
and this will be discussed later in this Chapter.

3.3.2.b Atomistic or Serialistic Approach

The learner focuses on specific comparisons In a learning situation, focusing on the
separate parts in sequence, memorising detail, and lacking an appreciation of the overall
message as a whole (Gibbs, 1991; Wilson, 1981). Such learners can be described as
'operational' (Wilson, 1981), as they try to pick up rules, methods and details, but may not
see the learning situation as a 'whole'. It is different from surface processing, in that the
learner is concentrating on discrete, sequential 'events'.

As argued earlier in this Chapter, to develop the full range of learning abilities requires a
combination of these approaches, depending on the task, the situation, and the
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circumstances. An overview of these approaches is given in Figure 3.4.

3.3.3 Other Modes of Learning

To give a more complete understanding of the different approaches to learning, a number
of alternate views are described. One such approach is categorised by defining learners as
'verbalisers', 'visualisers' and 'doers' (EPe, 1993; Sparkes, 1993). 'Doers' are learners who
prefer to learn through practical activities (e.g. applied and 'hands on') in addition to verbal
explanations, 'visualisers' are learners who prefer to learn through visual supports (e.g.
diagrams, schematics), in addition to verbal explanations, and 'verbalisers' are learners who
prefer to learn through the written or spoken word. The effectiveness of such approaches
may relate to the neurophysiological theories of learning (i.e. left-right brain hemispheres),
where, for example, those who prefer 'visualising' use the right hemisphere of their brain.
MUff

(1988) argues that traditional educational methods, heavily based on the written and

spoken word, favours 'verbalisers'. Powell and Newland (undated) identify four learning
(or 'information acquisition') styles: rigorous, focused, dynamic and contemplative. These
styles, when combined with a learning task, result in a particular strategy. However,
detailed analysis of these approaches is beyond the scope of this dissertation.
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3.3.4 Strategy and Style

The approaches outlined in 3.3.3 can be linked to differing learning outcomes, and can be
seen to be context-dependent (Martin and Ramsden, 1988; Wilson, 1981). They vary within
the same learner, depending on the task in hand and the learners perception of the learning
situation (e.g. teaching) and assessment method, i.e. learners vary their learning strategy.
Learners impose their own meanings upon information that is presented in defined
situations, and it is this that leads to qualitative differences amongst individual learners in
dealing with the same learning situation, i.e. learners have a preferred learning style. A
learning sty Ie describes a learner's preferred way of tackling tasks generally, and a learning
strategy describes how a learner tackles specific tasks in the light of perceived demands.
Therefore, strategies are more flexible, adaptable and modifiable than styles. Learners that
can adapt learning styles can be described as 'versatile' (Wilson, 1981), as they can
combine the elements of both operation and comprehension learners, depending on their
perception of the learning situation. It has been argued (Powell and Newland, undated), that
effective communication and learning takes place when a learning situation matches a
person's learning style. However, learners will encounter many learning situations in their
life, many of which do not match their style of learning. It is, therefore, necessary for
learners to gain an appreciation of, and aptitude in, the full range of learning styles and
strategies.

3.4 Conceptions of Learning

Learners have preconceived ideas of what learning is, based on previous experiences of
learning situations. Roger Saljo (Martin and Ramsden, 1988; Strang, 1987; Zuber-Skerritt,
1992) identified five different conceptions of learning, where learning was seen as:

1 A quantitative increase in knowledge;
2 Memorizing;
3 The acquisition of facts, methods, etc., which can be retained and used when necessary;
4 The abstraction of meaning;
5 An interpretative process aimed at understanding reality.
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Therefore, variation in approaches to learning are linked with variation in conceptions of
learning, where surface approaches are linked to conceptions 1, 2 and 3, and deep
approaches are linked to 4 and 5. To develop such deep approaches it is necessary to create
both an appropriate teaching and assessment scheme and an appreciation amongst learners
of these, more complex, conceptions of learning.

3.5 Taxonomies of Learning

When discussing the purpose, or outcome, of learning (i.e. what is learning for?), it is
necessary to differentiate between different kinds or taxonomies of learning. A useful initial
framework is provided by Bloom (cited in Matthew and Hughes, 1994, p. 234-235). Bloom
identifies three domains: the affective domain, which relates to attitudes and feelings; the
psychomotor domain, which relates to physical skills and abilities; and the cognitive
domain, which relates to intellectual abilities. The 'transformational' orientation of higher
education requires the development of a range of abilities, and this dissertation will focus,
for the moment, on the cognitive domain, though later chapters will touch on the affective
domain. In the cognitive domain Bloom identifies a 'hierarchy' consisting of:

• 'knowledge' which relates to the ability to recall information;
• 'comprehension' which relates to the ability to rephrase knowledge;
• 'application' which relates to the ability to apply the rephrased knowledge to a new
situation;
• 'analysis' which relates to the ability to break a learning situation into its constituent
parts and establish a relationship between each one;
• 'synthesis' which relates to the ability to combine separate elements into a whole;
• 'evaluation' which relates to the ability to make judgements on the worth of something.
5

A similar taxonomy has been suggested by both Beard (1968) and Sparkes (1989, 1992).
Beard distinguishes between:

5The approach taken by Professor Sparkes has been adopted by the Engineering Professors'
Conference (EPC, 1991, 1992, 1993)
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• 'mechanical and manual abilities', consisting of 'knowledge' (i.e. memorised information
from symbolic material, such as words and diagrams) and 'skills' (i.e. non-symbolic
information requiring motor and perceptual learning), and;
• 'higher mental abilities', such as critical thinking, making diagnoses, solving familiar
problems, creative thinking and solving unfamiliar problems.

Sparkes distinguishes between skills, knowledge, understanding and know-how, where:

• 'skills' refers to things that learners can do without 'thinking' too much about them. He
sub-divides this category further into 'measurable skills' (e.g. mathematics and spelling)
and 'complex skills' (e.g. communication and interpersonal skills);
• 'knowledge' refers to the ability to memorise and recall information;
• 'know-how' refers to the ability to accomplish learning tasks using accumulated
experience (as opposed to the application of concepts);
• 'understanding' refers to the ability to perform complex activities and use concepts
creatively (e.g. solve unfamiliar problems).

These three taxonomies are complementary, and a comparison is shown in Table 3.1.

Level of
Cognitive Ability
Low

Model
Bloom

Sparkes

1 Knowledge

Knowledge

2 Comprehension

Know-how and
Measurable Skills

Beard
Mechanical and
Manual Skills

3 Application
Medium

4 Analysis
5 Synthesis

Understanding and
Complex Skills

Higher Mental
Skills

6 Evaluation
High
Table 3.1: Companson of the Proposed Taxononues of LearnIng.
These different levels of learning require different approaches. By referring to section 3.3,
we can see that the lower levels of learning (e.g. knowledge) can be achieved by a
predominantly surface-orientated approach, whereas the higher levels (e.g. understanding)
require a deep-orientated approach, and that the progression from lower to higher cognitiye
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abilities mirrors the changes in conceptions of learning proposed by Saljo (see 3.4). It has
been argued (Matthew and Hughes, 1994) that higher education should enable learners to
operate at these higher cognitive levels, and encourage an active transformation of
'knowledge' into 'understanding' (Wilson, 1981). Such objectives are encompassed in the
'transformational' purpose of higher education identified in Chapter 2. These higher
cognitive approaches can be seen to match the ethos of 'capability in higher education'
(Stephenson, 1992; Stephenson and Wei!, 1992), where higher education should provide
learners with the ability to solve problems that they are unfamiliar within situations that
they are unfamiliar with. This situation is shown in Figure 3.5, where the learner should
be developing their abilities not only at point 'Y' (i.e. dependent capability) but also at
point 'Z' (i.e. independent capability).

Unfamiliar

z
context
Increasing need
for independent
capability

y
Familiar
Figure 3.5:

problems

Unfamiliar

Stephenson's Model of Uncertainty aild Capability (Stephenson, 1992).

3.6 Fostering Learning
So far it has been argued that the purpose of learning in higher education should be to
encourage and develop the range of cognitive abilities (both higher and lower). This has
implications for the process of learning in higher education, the inter-relationship between
6
).

teaching and learning, and the role of the learner (i.e. the student

~e discussion, so far, has used deliberately the term 'learner' in a generic sense, .inas~uch as any
situation This particular discussIOn. focuses
one can be a learner , and any situation can be a learnin(T
0 ' .
on undergraduate students as a particular category of learner, and the higher educatIOn environment
as a particular category of learning environment.
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3.6.1 The Learning Process

The discussion so far has emphasised that there is more to learning than just the subject
matter of learning (i.e. its content). As important, is the process of learning itself
(Barthorpe, 1994; Matthew and Hughes, 1994; Ramsden, 1986; Stephenson, 1992; Wilson,
1991). The 'transformational' purpose of higher education requires both a grounding in an
appropriate discipline and the development of more generic learning abilities. This
relationship is shown in Figure 3.6.

What is
Interlinked
How it is
Learned ...----------- Learned
(Product)

Figure 3.6:

(Process)

The Product and Process of Learning.

There are many models of the learning process (e.g. Harri-Augstein and Thomas, 1976;
Q'Reily, 1993; Race 1993, 1994; Robbins, 1988; Zuber-Skerritt, 1992), and a selection is
summarised in Table 3.2. Though the terminology used by the different authors may vary
and some of the stages may be in a slightly different order or split in two, the models all
have a number of common elements:

• they are learner-centred;
• they are cyclical;
• they are incremental;
• they are 'never ending'( i.e. continuous);
• they involve a stage of active planning;
• they involve a stage where the plan is carried out;
• they involve a stage where the outcome of the plan is diagnosed;
• they involve a stage where the diagnosis is contemplated.

Therefore the general form of the models can be seen in Figure 3.7, where each letter
represent a discrete part of the learning process. It can therefore be seen that the "learning

~

~

-

-

0'"
~

Model:

f..H

N

l

oVl

, Harri-Augstein and
Thomas (1976)

Purpose

==}

Strategy

--==}

e-

Race (1993)

Active Experimentation

h

Race (1994)

Wanting ====* Doing

Robbins (1988)

Experience

Zuber-Skerritt (1992)

Plan

--o
o

Vl

>-+,

O

a
~.

Outcome

--==}

Review

~
~
.-...,.

......

Thinking

0..

~

--

~

Love and Broughton
(1994)

~

o

_.-

Stages:

Plan

0..

-~----

E:

Kolb (in O'Reilly,
1993)

o

-

====}

Do

=}

==}

Reflect

Planning

==}

=}

~

Conceptualise

Experiencing

=}

~

Reflecting

~
""C

~

=}

==}

==}

Concrete Experience

Feedback

Reflection

==}

====}

Reflective Observation

==}

Analysis

Abstract Conceptualisation

~
~

=> Digesting

Discussion

-=}

~.
=}

Evaluation

::1

(JQ

~

=}

Act

=}

Observe

==}

Reflect

8
(")

o

Vl
Vl

~

VI

Chalkley, S. T. (1996), Chapter 3 - Learning

process

IS

46

a constant process of constant incremental changes in response to our

experiences" (Greene and Gibbons, 1991, p. 32). Wilson (1991) argues that there is more
to learning than acquiring factual knowledge, though a body of factual knowledge is vital,
and that true learning involves understanding. In the 'transformational' orientation there is
a need to develop the higher level cognitive abilities (identified in 3.5), and for emphasising
the process of learning in combination with the content and basic skill of acquiring
knowledge of a subject. Zuber-Skerritt (1992) refers to this combination of process and
content as 'meta-learning'.
w

x
z

x
y

z
w

x
y

Figure 3.7:

A Generic Model of the Learning Process.

Traditional attempts to develop the required 'transformational' learning process have
involved workshops on 'study skills' or 'learning skills'. They are usually run separately
from the rest of the learning situation (e.g. a separate module on an undergraduate degree
course), and such approaches have been criticised for being too prescriptive, superficial and
peripheral (Martin and Ramsden, 1987; Race, 1994; Ramsden et al, 1988; Zuber-Skerritt,
1992). Such authors argue that the way forward is to promote 'skill in learning', that is
'learning-to-Iearn', where students are encouraged actively to adopt the models outlined in
Table 3.2 and apply them to their own learning situation (by reflecting and improving on
what they do).

3.6.2 Teaching and Learning
The relationship between teaching and learning is extremely complicated. It has been said
that "they may be complimentary, but either can take place without each other, and often
does" (Zell and Malacinski, 1994, p. 111). Such a controversial view proposes that teaching
is not a pre-requisite of learning, and that learning does not always result from teaching.
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A less extreme proposition is that teaching should be defined through learning, i.e. if the
teaching 'event' does not result in learning then it cannot be described as 'teaching'.

Traditional educational methods (i.e. teaching) have emphasised an approach that
encourages surface processing and development of only the lower cognitive levels (Sparkes,
1992). This is usually in the form of information transfer models of teaching (Zell and
Malacinski, 1994), aimed at covering the content of a course. The problems associated with
such models of teaching are compounded by educators frequently assessing those elements
that are easiest to identify (Matthew and Hughes, 1994). Unfortunately this approach, again,
emphasises only the lower level cognitive domain (i.e. knowledge and measurable skills).

It has been suggested that the purpose of teaching is to promote learning inasmuch as
"teaching defines the framework within which learning occurs" (Wilson, 1981, p. 15) and
"teaching is the creation of environments in which students can learn effectively" (EPC,
1993, p. 11). To this end the teaching methods used should promote the more active
approaches and develop the range of cognitive abilities identified earlier. This can be
achieved by raising learner's and educator's awareness of the different aspects of the
process of learning (Harri-Augstein and Thomas, 1976), and not just focusing on what is
taught but also how it is taught (Matthew and Hughes, 1994). Educators, therefore, have
to find a balance between broad principles and factual knowledge (Miller, 1977). It has
been argued (Boot and Hodgson, 1987), that there are two orientations of teaching:
dissemination and development. A dissemination orientation views knowledge as a
commodity consisting of 'quantifiable' facts and skills. It is assessed by 'experts' who
provide certification and is aimed at helping a learner achieve practical tasks. The
development orientation views education as developing the 'whole' person and the capacity
for independence of mind, as opposed to transmitting knowledge from expert to learner and
then the learners' job. A further comparison of these two orientations is provided in
Table 3.3. From this it can be seen that the development orientation encourages the higher
level cognitive abilities and the ethos of learning-to learn (see Chapter 2).

These orientations provide a framework for three models of learning, outlined in Figure 3.8:

• a teacher-centred model, where the teacher is the source of knowledge and the end
product is the knowledge acquired by learners. Such approaches imply a behaviourist
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Category:

Dissemination

Development

Purpose of education

Knowledge as a valuable
commodity, existing
independently of people, that
can be stored and transmitted

Knowing as a process of
engaging with and attributing
meaning to the world,
including the self in it

Assumptions about
knowledge

Acquisition and addition of
facts, concepts and skills

Elaboration and change of
the 'meaning-making'
process

Assumptions about learning

Dissemination of stored
knowledge

Development of the whole
person

~eaning

Indi vidualization

Autonomy

Concerns for relevance

Consideration given to
problems of application and
transfer

Participants own lives are
seen as a prime source of
learning material

Course structure

Based on the syllabus i.e. the
organisation and sequencing
of course materials

Based on the processes of
planning, deciding and
experimenting

To engage successfully with
course

Participants are encouraged to
improve 'study skills'

Participants are encouraged
to 'learn to learn'

Tutor's role

The tutor is the 'subject
expert' and is responsible for
teaching and instructing

The tutor is a 'facilitator' of
student learning, and should
be used as a resource

Assessment

Measure of proficiency
against an externally
recognised standard. The
tutor, as the subject expert, is
the best person to judge the
quality of work

Part of the learning process,
and is based on the
collaborative assessment of
mutually agreed criteria

Centre of educational process

Teacher-centred

Student-centred

Cognitive domain

Targets the lower cognitive
abilities

Targets the higher cognitive
abilities

of independence

Table 3.3: A Comparison of Dissemination and Development Orientations of Learning
(Based on Hodgson et aI, 1987, p. 8).
approach to learning, where the teacher tightly controls the learning situation by deciding
what is taught and how it is taught, thus encouraging the development of only the lower
cognitive abilities;
• a process-centred model, where learning is a process by which students achieve results.
The learner's approach to the learning task may not be effective (i.e. hidden barriers may
exist), so learners are taught how to learn. This involves changes in the 'whole' person

Chalkley, S. T. (1996), Chapter 3 - Learning

49

and their attitudes to learning. This approach implies a more cognitive approach to
learning, where the learner is viewed as a processor of information, so developing some
of the higher level cognitive abilities;
• a person-centred model, where learning is not viewed as a mechanistic process, but
rather as an activity that is guided by human decisions and intentions. The key to
understanding and developing a learner's actions is to understand the intentions and
decisions that lead to them. This approach implies a humanistic approach to learning
aimed at developing the higher level cognitive abilities, where the teacher is seen as a
'facilitator' .

TeacherCentred

Process of
Learning

1

.
Dissemination
I

,
I

I

Effect: Lower
Cognitive Ability

Figure 3.8:

StudentCentred

,
Development
,
I

I

I
I

Effect: Higher
Cognitive Ability

The Shift from Teacher to Student-Centred Models.

The tradition of teaching and learning (Solomonides and Button, 1994), assumes that
certain subjects are best taught in a certain way. This usually involves an overloaded
curriculum presented via a logical and sequential series of lectures, aimed at imparting a
defined body of knowledge. Hence, the focus of the teaching is on content (i.e. what is
presented) rather than context (i.e. how it is presented). This often results in a
surface/serialist approach to learning (EPe, 1993), thereby only developing the lower
cognitive abilities. In effect, educational systems are failing to create an environment that
fosters the growth and development of the learners cognitive abilities (Noonan, 1994).
However, from earlier discussions, it has been argued that education should aim to develop
a broad range of cognitive abilities. Therefore, the development of these different levels of
cognitive domain (EPC, 1993), identified earlier, require different approaches to teaching
and learning (see Table 3.4).
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3.6.3 Students as Learners

So far it has been argued that learning is a process of cognitive construction, and that for
learning to be effective, under a 'transformational' purpose, the student needs to be
involved in this 'construction process' (Zell and Malacinski, 1994). With teacher-centred
models of learning this is not the case, as they are based on the needs of the teacher and
the content of a course. For education to be effective it must start where the student is
(academically, intellectually, personally), not where the educator would like the student to
be (Isaacs, 1977). According to Fordyce (1986, p. 241), "the most important single factor
influencing learning is what the learner already knows. Ascertain this and teach him
accordingly". This requires an appreciation of the differences between students (Wilson,
1981), most importantly in terms of learning styles (e.g. holistic, serialist, visualisers, etc.),
but also in terms of interests, personal characteristics (e.g. motivations), and social
characteristics. Students look for 'cues' from the learning environmene and adapt their
learning style accordingly. If teaching and assessment promotes factual knowledge and
memorised information, then learners will adapt their approach to learning accordingly.
When a particular style trait (e.g. holistic or serialist), is combined with a given learning
environment (e.g. a lecture based course assessed by a multiple-choice exam), it will lead
to a particular strategic response on the part of the learner (e.g. a surface approach aimed
at remembering facts and 'model' answers). In such a case learners are concentrating on
short term learning, where the objective is obtaining good grades and 'expert certification',
rather than developing long term learning, where the objective is to develop what the
student 'knows', in terms of cognitive abilities (Beard, 1968). Thus, perceptions of teaching
and assessment drive the learning of students (Matthew and Hughes,

1994~

Trigwell and

Prosser, 1991), and this extrinsic motivation should be acknowledged. The ultimate aim of
the 'transformational' orientation should be one of enabling students to take responsibility
for their own learning (Solomonides and Button, 1994), and it is the learning environment
(including the methods used by the teacher) that can foster this ability.

7This is the case for many types of behaviour.
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3.6.4 Active Reflection and Planning

To develop students responsibility for their own learning, it is necessary for the learning
environment to help students "go about learning in a more thoughtful and purposeful way"
(Gibbs, 1991, p. vii). Such an approach goes beyond advice on 'study skills' and 'how to
study' guides, and requires students becoming more actively involved in the learning
process (Matthew and Hughes, 1994). To aid this involvement requires educational systems
that "encourage students' active reflection about their studying" (Gibbs, 1991, p. 90). For
this to happen, the student has to be seen as an active participant (Sparkes, 1992) in the
educational process, where learning is something that the student actively makes happen,
rather than where learning is something that passively happens to the student (Wilson,
1981). Therefore, this dissertation argues that, to achieve the 'transformational' purpose,
the student needs to become more self-aware, through active reflection and analysis.

3.7 Relating Learning to Engineering Education

In Chapter 2 it was argued that the environment in which engineering education operates
is changing, with the need for graduate engineers to become more flexible, adaptable, and
with a continuous ability to learn. The discussion in this chapter has argued that such
abilities lie in the higher cognitive domain. This has obvious implications for both the
content of engineering degree courses and the educational methods used to convey that
content (Bryce, 1993). The current approaches taken in engineering education to develop
these higher cognitive abilities have come under increasing criticism (Chisholm, 1990a;
EPC, 1993; Sparkes, 1992), and a number of issues have been identified: predominance of
lectures; methods of assessment; rigid and narrow curricula; too large a workload; and a
short -term outlook on the learning engendered in the student. Each of these issues will now
be discussed.

3.7.1 Predominance of Lectures

Many engineering courses rely on conventional lectures as the main teaching method
(Kelly, 1988). Lecturing is an effective means as transmitting factual knowledge, but is not
particularly suited to the development the higher cognitive abilities within students
(Burroughs, 1995; EPC, 1993; Wankat and Oreovicz, 1994). This is because such methods
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centre on the performance of the teacher rather than the needs of the student, and can foster
a passive approach to learning (e.g. memorising factual knowledge), thus developing only
the lower cognitive abilities. In order that the full range of cognitive abilities, necessary in
a 'transformational' orientation, be developed requires a mixture of learning methods (e.g.
case studies, projects, etc.) that encourage planning, reflection and review.

3.7.2 Assessment Methods

Success in engineering education can often depend on passing closed-book exams (Beard
and Harley, 1984; Meyer and Sass, 1993), and students opften adjust their learning
strategies accordingly. Such traditional assessment methods can encourage students to adopt
a surface approach (EPC, 1993), as they predominantly concentrate on testing memorised
information and factual knowledge. They also encourage 'competition' amongst students
and puts value on an isolationist approach (i.e. students act as 'lone wolves'). This does
little for team working and communication, and requires a cultural reversal when students
leave higher education and enter the 'real world' (Hilborn, 1994). To develop the full range
of cognitive abilities, engineering education should utilise a number of different assessment
methods (Sparkes, 1992), such as presentations, group exercises, etc. Such a mixture of
methods will assist the development of the range of learning styles and strategies necessary
for the 'transformational' orientation.

3.7.3 Rigid and Narrow Curricula

Traditional undergraduate engineering curricula have been criticised for being too rigid in
sequence and too narrowly focused and compartmentalised (Karbhari, 1989; Vasilca, 1994).
This design of courses can discourage students from adopting the necessary deep approach
to learning (Matthew and Hughes, 1994), as the information is usually presented in a linear,
serialist way (Love and Broughton, 1994; MUff, 1988). Engineering curricula often focuses
on the 'ics' of engineering (e.g. mathematics, physics, electronics, dynamics), whilst only
paying scant attention to the 'ings' (e.g. communicating, planning, interacting, synthesising,
learning, analysing, reflecting), and such over-theoretical and analytical approaches fail to
convey the essential nature of engineering problems (Chisholm, 1990a, 1990b; Love and
Broughton, 1994; Matthew and Hughes, 1994; Mortensen, 1988; Parnaby and Donovan,
1987; Sparkes, 1993). Most courses are geared to creating specialists when, as was argued
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in Chapter 2, what is required nowadays are engineers with broad, inter-disciplinary skills
who can act as 'integrationists' (Leake, 1993; Nkasu, 1993; Parnaby and Donovan, 1987).
Engineering education that is based on economic-centred models (i.e. a vocational
orientation), has created engineers with a narrower range of abilities and experiences. In
moving to a 'transformational' orientation, one of the key abilities for engineering
graduates to posses, i.e. that which differentiates them from other graduates, is a capacity
to think holistically and integratively (Sparkes, 1993). Therefore, their education should be
about developing the quality of thinking within a student (Fordyce, 1986), i.e. the full range
of cognitive abilities, from knowledge to understanding. This dissertation argues that
engineering education can support this by adopting quality systems that encourage students
to plan and review their learning, both individually and with their peers and tutors.

The rigid structure in courses can be likened to the approach propounded by Scientific
Management (Buchanan and Huczynski, 1985), where "under our system, a worker is told
just what he has to do and how he has to do it. Any improvement he makes upon the
orders given to him are fatal to success" (F.W. Taylor, cited in McMaster, 1992, p. 249).
This leads to a lack of personal development and involvement, thus "students leave with
almost the same competencies they had when they arrived - they do not remedy their
weaknesses" (Karbhari, 1989, p. 244).

3.7.4 Overloaded Curricula
Engineering courses are often based on an overloaded curriculum that emphasises factual
knowledge, which is often obsolete (Bhattacharya and Mandke, 1992; Chisholm, 1990a;
EPC, 1993; Kelly, 1988; Keys and Wardman, 1991; Sparkes, 1992, 1993). There is
pressure to add more topics and new information, but also a reluctance to remove
traditional material. This results in an excessive amount of material being crammed into
a finite space (Kelly, 1988; Meyer and Sass, 1993; Vandelinde, 1993). This overloading
of engineering students seems to be based on the premise that an undergraduate degree
course should provide all the knowledge that will be required during a lifetime, for example
"under a traditional system of higher education, a three or four-year degree course would
be expected to equip a graduate for forty years of working life" (Allen, 1988, p. 30).
However, it has been argued that graduate engineers only use 15% of what was taught on
degree course in the first five to ten years of employment (Kuo, 1992), and that in some
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fields, 20% of an engIneers knowledge become obsolete every year (Otala, 1993).
Therefore, these changing demands require a shift from educational approaches that
emphasise the transmission of specific knowledge that may soon be obsolete, to approaches
that emphasise the higher cognitive abilities (Sparkes, 1993).

3.7.5 Short-Term Focus

It has been suggested that engineering courses do not develop, within a student, the
strategic capabilities that will help them understand and develop new competencies and
skills, i.e. as new technologies, systems and situations are created and encountered (Otala,
1993). Engineering courses "have exactly the same education system as we had in the
industrial age and we are using it to equip us for the information age" (John Naisbitt, cited
in Daily et al, 1992, p. 56). The focus of engineering education should not be on fostering
narrow, short-term abilities, such as knowledge (Parnaby and Donovan, 1987), but rather
should focus on promoting and developing the graduate engineers' ability to learn
throughout their lifetime, i.e. prepare them for lifelong learning (Otala, 1993; Parnaby and
Donovan, 1987; Sparkes, 1992, 1993; Vandelinde, 1993; Vasilca, 1994). A quality
undergraduate engineering education would "be one which provides the knowledge base
and capability for career long learning" (Karbhari, 1989, p. 247). This entails developing
the competence (knowledge, understanding and skills) to perform professional work and
the commitment to maintain this competence, so providing the basis for lifelong learning
(Engineering Council, 1995), i.e. the ability and motivation to continue to learn. Currently
many engineering courses place little emphasis on developing those abilities required for
this Continuing Professional Development (CPD) and lifelong learning (Kelly, 1988).
Sparkes (1993, p. 88) has argued that "the main purpose of such (engineering) courses
should be to enable students to take better control of their own learning", and this entails
enabling students to become independent learners, through 'learning to learn' activities
(Sparkes, 1992). Engineering education should encourage students to take a more active
role in the teaching/learning process and develop an awareness of their own responsibility
for their learning (Chisholm, 1990a; Kelly, 1988). This dissertation argues that by
encouraging active planning, reflection and discussion of learning activities amongst
students, through student-centred quality systems, engineering education can assist in the
development of this 'lifelong learning'.
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3.7.6 Emphasis on the Product of Learning

Homogenous groups (such as engineers) can become too involved in understanding the
subject matter (i.e. the content of learning) and lose sight of the process of learning (Gibbs,
1991). Artificial separation of the knowledge base along subject boundaries, e.g.
mathematics is taught separately (Parnaby and Donovan, 1987), compounds this problem.
In many engineering courses, attention is given to the content (i.e what is taught), but not
to the process or educational methods used (i.e. how it is taught). The emphasis is on
teaching knowledge rather than developing the ability to learn (Vandelinde, 1993). It has
been proposed that the purpose of teaching is "not to reach a solution but to expose them
(i.e. students) to the process of reaching a solution" (Wankat and Oreovicz, 1994, p. 16).
However, there is a lack of appreciation amongst engineering educators as to the body of
research available on different teaching methods and approaches to learning (Chisholm,
1990b; Rosati, 1993; Sparkes, 1992), and there is a lack of reflection amongst students
(Love and Broughton, 1994). This dissertation argues that the use of student-centred quality
systems can enable a reflective overview of their course as a whole, and identify areas and
strategies for improvement.

3.7.7 Courses Perceived as Boring

As a result of the combination of the above factors, many engineering students perceived
their courses to be 'boring' (EPC, 1993; Kelly, 1988; Keys and Wardman, 1991; Sparkes,
1992). This has resulted in higher than average non-completion rates in engineering
education, when compared to other courses (Keys and Wardman, 1991). These above
average 'drop out' rates are a cause for concern, given the external pressure on higher
education, identified in Chapter 2, to increase access to higher education and increase
completion rates.

3.8 Fitness of the Purpose

The above discussion raises questions as to what the purpose of engineering education
should be. It is argued (EPC, 1991; Sparkes, 1993), that first degree courses in engineering
must move from orientations and methods that promote 'memorising' (i.e. this is not a 'fit'
or 'appropriate' purpose of engineering education), to those that develop understanding and
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the associated higher level cognitive abilities. Therefore, the purpose should be to foster
learning that enables students to develop a full range of cognitive abilities throughout their
working life (the 'transformational' orientation identified in Chapter 2). This requires a
refocusing on the process of learning (i.e. how students learn), and the concept of 'lifelong
learning'. Sparkes (1995, p.6/l), suggests that the purpose of engineering education can be
viewed as "specifying worthwhile learning goals and enabling students to achieve them".
The term 'worthwhile' is not fixed, and is open to a number of valid interpretations.
Therefore, the purpose of education may be influenced by the expectations of society,
demands of employers, aspirations of students, etc. The term 'enabling' involves
implementing the research on the different levels of learning (i.e. the cognitive domain),
and how teaching can impact on, and encourage, these abilities. Therefore, this dissertation
argues that there are two elements to the purpose of engineering education:

• 'Fitness of purpose', where the overall aims and objectives of an engineering course are
deemed to be appropriate and 'worthwhile', i.e. to develop the full range of cognitive
abilities and lay the foundations for 'lifelong learning' ('transformational'); and
• 'Fitness for purpose', where the methods, techniques and systems employed on a course
are appropriate for meeting the stated objectives (i.e. active reflection, planning,
discussing, etc.). This theme will be developed in Chapter 4.

3.9 Conclusions

This chapter has provided an overview and discussion as to what is meant by 'learning'.
Different theories of learning have been presented, ranging from the simple behaviourist
school to the more complex cognitive school. It has been argued that the behaviourist
theories are of limited use in academic learning, and that the cognitive theories are more
robust and appropriate, as they deal with the higher intellectual abilities. Individual learners
differ in their approach to learning, in terms of what they want to get out of the learning
situation (i.e. deep or surface) and how they go about the learning task (i.e. serialist or
holist). The approach the learner adopts depends upon their perception of the demands of
the task in hand (i.e. their learning strategy varies). To this end, higher education must
provide students with an environment that develops the appropriate approaches to learning.
To develop these more complex forms of learning, it is necessary to understand the
'cognitive hierarchy' of learning, and how different educational methods can develop these
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different cognitive abilities. It has been argued that the higher cognitive abilities are
developed by an active and spiralling process of planning, experience, reflection and
modification, with the student at the centre of the learning process. Current engineering
education has been reviewed and some common problems identified. These problems have
resulted in engineering courses that predominately develop the lower cognitive abilities (i.e.
a vocational orientation). It has then been argued that developing only these lower cognitive
abilities can result in an inappropriate or unworthy purpose. Therefore, engineering courses
must establish an appropriate purpose (i.e. to develop the full range of cognitive abilities),
and devise means of achieving this purpose. The systems for achieving this
'transformational' purpose will be discussed in the next Chapter.
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Chapter 4 - Quality
In the prevIous Chapters it has been argued that changes in the higher education
environment has led to changes in the focus and purpose of higher education. It was argued
in Chapter 2 that the purpose of higher education should be aimed at a 'transformational'
orientation towards learners. In Chapter 3 it was argued that this orientation could be
achieved by focusing on certain aspects of the teaching and learning process. This Chapter
will examine both these areas in terms of 'quality', and will argue that, from a quality
perspective, there are two elements to the purpose of engineering education. The fIrst
element covers the 'worthiness' or appropriateness of the aims and objectives of a course
(the 'fItness of purpose' criteria), and it has been argued in Chapter 2 and 3 that the
purpose of engineering education should be to develop, within a learner, the full range of
cognitive abilities and provide a fInn foundation for lifetime learning (i.e. the
'transformational' orientation). The second element covers the ability of the various
educational methods employed to meet these stated aims and objectives (the 'fItness for
purpose' criteria), and is concerned with 'Quality'. It is this second element that will form
the main part of this chapter. Therefore, quality is being viewed from two perspectives: the
'fItness for purpose' refers to quality tools and systems, whereas the 'fItness of purpose'
refers to the quality of the whole education. The former is used to achieve the latter, and
it is the introduction of such quality improvement systems that forms the basis of the
dissertation case study in Chapter 7.

In developing the link between quality systems and the 'transformative' purpose of higher
education, it will be necessary to examine the progression of, and link between, generic
defInitions of quality, and the rise of quality systems in manufacturing industry. It will be
argued that elements of these systems, developed in the manufacturing and service sectors,
can be transferred to engineering education, with a view to supporting the 'transformative'
purpose. This discussion will be used to introduce the vanous conceptions of, and
approaches to, quality in higher education. It will be argued that to support the
'transformative' purpose, specifIc student-centred systems should be encouraged. Based on
the discussion presented, 'quality education' in this dissertation will then be defIned as
"enabling students to examine and develop a range of 'transformati ve' learning abilities".
Therefore, specifying a 'transformative' orientation provides a 'fItness of purpose', and
establishing systems that achieve this objective provides a 'fItness for purpose'. The
introduction of such 'quality systems' will be discussed in the case study in Chapter 7.
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4.1 Deimitions of Quality

It is often stated that there is no simple definition of, or single dimension to, quality
(Bergman and Klefsjo, 1994; Harvey et al, 1992; Harvey and Green, 1993; Johnston, 1994;
Middlehurst, 1992; Muller and Furnell, 1993; Sparkes, 1995). Various definitions of quality
have been offered

l
,

emphasising the range of interpretations the term has. A useful

framework of definitions is provided by Garvin (1988), Harvey and Green (1993) and
Harvey (1995), and readers are directed to these sources for a more in-depth discussion.
According to these authors, definitions of quality can be classified under five broad, generic
titles: quality as exceptional; quality as perfection; quality as value for money; quality as
fitness for purpose; and quality as transformation.

4.1.1 Quality as Exceptional

Here quality can be placed on a continuum of 'exclusivity', ranging from quality as
distinctive, via quality as exceeding high standards, to quality as passing a set of minimum
standards (Harvey and Green, 1993). There are a number of problems associated with such
conceptions. Firstly, the view of quality as something distinctive and unattainable by most
(i.e. something elitist and 'special'), can be criticised as it does not offer any benchmarks
against which goals and objectives can be set and compared to. Secondly, defining quality
as exceeding a high set of standards can be criticised as it implies that quality output is a
function of quality input, i.e. ignores the intervening transfonnation process 2 (Harvey and
Green, 1993). Finally, quality as attaining a minimum set of standards can be criticised on
two fronts: if relative measures of standards are used, then such measures cannot be
compared; and if absolute measures are used, then they may not be appropriate to an
organisation's aims and objectives. The second and third definitions define what the
components of quality are but ensure that they are almost impossible to attain, i.e. quality
as an externally defined absolute or threshold to be exceeded (Harvey and Green, 1993).

IS ee , for example, Butler and Yang, 1995; Chalkley, 1994; Doherty, 1994; Ellis, 1993a; Garvin,
1988; Harvey, 1995b; Harvey et al, 1992; Harvey and Green, 1993; Johnston, 1994; McCulloch,
1993; Muller and Fumell, 1993; Plumbridge, 1993.

2A process is defined as "the transformation of a set of inputs,

~hich c~ includ~

actions, methods
and operations, into desired outputs, in the form of products, mformatIOn, servIces or - generally
- results" (Oakland, 1990, p. 6).
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Garvin (1988) views such definitions as 'product-based', as they refer to differences in the
quantity of some desired attribute (e.g. attaining a minimum set of standards).

4.1.2 Quality as Perfection

This definition views quality as a consistent outcome. It is less elitist than 'quality as
exceptional' as it moves the conception of quality from that which only a few can attain,
to that which everyone can attain, i.e. it can be translated as 'achievement of standards'
(Chalkley, 1994) or 'conformance to requirements'. Quality is achieved by meeting
specified standards of performance, ranging from minimum levels of acceptability such as
Acceptable Quality Levels (CEPP, 1992) to much higher levels of achievement. Garvin
(1988) views such definitions as 'manufacturing based', as they refer to the degree of
product conformance to design specification. Such definitions of quality are usually
associated with such slogans as 'zero defects' and 'getting things right first time' (Harvey
and Green, 1993). In this dissertation, it can be seen as a more acceptable definition of
quality as it shifts the emphasis towards processes, rather than inputs and outputs (as
espoused by 'quality as excellence' definitions). This definition implies that the perfection
is delivered consistently, and that the focus is on culture aimed at prevention rather than
detection. The move from detection to prevention-based systems is described later in this
Chapter.

4.1.3 Quality as Value for Money

Here, quality is viewed as a 'return on investment', where the emphasis is on the
relationship between inputs and outputs. Therefore, if higher output can be achieved at the
same costs, or if stable output can be achieved at lower costs, then 'quality' has been
attained. Garvin (1988) views such definitions as 'value-based', as they emphasise the
relationship between perceived excellence and price or cost. Such conceptions are strongly
associated with performance indicators, where a measure of effectiveness is the key.
However, the use of such indicators has been skewed towards the measure of efficiency,
so strengthening the link between quality and value for money (Harvey and Green, 1993).
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4.1.4 Quality as Fitness for Purpose

This definition views quality in terms of fulfilling requirements. Quality is taken to mean
fulfilling aims and objectives or 'fitting the purpose' (Ball, 1985). Again, it is a definition
that is open to all, as it is quality relative to the stated purpose. Garvin (1988) views such
definitions as 'user-based', as they depend on how well the product fits the patten of
intended use. It is a functional definition of quality, rather than an exceptional one (Harvey
and Green, 1993) and is therefore inclusive (i.e every product has the potential to fit its
purpose and therefore be a quality product). Two problems are raised when discussing
quality as 'fitness for purpose'. Firstly, there is the problem of who decides the purpose
(i.e. is it customer satisfaction or fulfilment of mission statement) and, secondly there is
the problem of how the fitness is assessed.

4.1.5 Quality as Transformation

This definition, typified by Pirsig (1974), views quality in terms of a qualitative change
from one state to another (Harvey and Green, 1993). Garvin (1988) views such definitions
as 'transcendental', as the essential nature of an item or attribute is being changed. This
transformative function of quality can be further categorised (Harvey and Green, 1993) into
enhancement and empowerment. Enhancement refers to a change within a participant, and
is often associated with the concept of 'value added' (where measurements of inputs are
compared to measurements of outputs, the difference being the 'value added'). This
approach can be criticised as it is trying to attach a quantitative measure to something that
is, in essence, a qualitative transformation (Harvey and Green, 1993). Empowerment
involves giving participants the ability (or 'power') to influence their own transformation.
This involves the participant taking ownership of the process and using it to form a
continuous cycle of improvement.

The progression of definitions of quality is summarised in Table 4.1. These developments
in the definitions of quality have been paralleled by developments in the scope of quality,
i.e. from simple inspection-based systems to complex total quality-based systems (CEPP,
1992), and it is this that forms the next section.
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Quality

Definition

Key Concepts

Exceptional

A traditional concept linked to
the idea of 'excellence', usually
operationalised as exceptionally
high standards of achievement.
Quality is achieved if standards
are surpassed

Exclusivity, exceeding high
standards, or fulfilling
minimum absolute standards

Perfection

Focuses on processes and sets
specifications that it aims to
meet

'Zero defects' via a quality
culture emphasising 'right
first time'

Value for Money

Assesses quality in terms of
return on investment or
expenditure

Accountability via
performance indicators or
customer charters

Fitness for Purpose

Judges quality in terms of the
extent to which products or
services meet stated purposes

Meeting customer
specification or fulfilling
organisational mission

Transformation

Sees quality as a process of
change for the participants

Enhancing or empowering
the participants

Table 4.1: Differing Conceptions of Quality (Based on Harvey, 1995, and Harvey and
Green, 1993).

4.2 The Move Towards Quality

Many of the techniques, approaches and systems for developing and introducing quality
were devised in manufacturing industry, and have led to the rise of the 'Quality
Movement'. The thesis presented in this dissertation argues that such systems can be used
in engineering education to develop systems that achieve the 'transformative' purpose.
Thus, this section provides an overview of such manufacturing systems.

The Industrial Revolution brought widespread mass production to comparnes, shifting
attention from quality to speed and quantity. By breaking each task into separate
specialisations (as advocated by Taylor through 'Scientific Management'), people could
perform limited tasks faster. This form of production removed the opportunity and incentive
for employees to take responsibility for the quality of their work (CEPP, 1992), thereby
removing any sense of 'ownership' of the task in hand. To cope with subsequent errors in
production, companies hired teams of inspectors. These inspectors could prevent defective
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products leaving the factory, but had little opportunity or involvement in stopping errors
occurring in the first place. These errors led to increased resource usage and longer delivery
times, resulting in increasingly uncompetitive position. In recent years quality improvement
has been identified as an essential feature of an organisations growth and long-term survival
(PA Consulting Group, 1988) and has led to a large 'Quality Movement'. The historical
foundations of this Movement lie in the private sector, in particular those industries
associated with manufacturing (CEPP, 1992) where "systems for monitoring and managing
quality have been evolving rapidly" (Dale et al, 1994a, p. 4). Such systems3 range from
simple inspection techniques, to more complex arrangements based on control, assurance
and 'total quality' which encompass "the organisational structure, responsibilities,
procedures, processes and resources for implementing quality management" (BS. 4778).
These quality systems can be represented as a hierarchical progression of overlapping
stages (see Figure 4.1), providing an effective managerial framework on which to build
organisation-wide continuous quality improvement (Dale, 1994b). Such systems are
necessary to provide a systematic approach to design and operation in order to prevent
failures and provide evidence that agreed quality levels have been attained, in other words:
quality has to be managed (Oakland, 1992). The current 'Quality Movement' aims to move
the focus from the traditional detection based activities to those based on prevention and
continuous improvement.

System is taken to mean." a gro~p "or co~bination of interrelated, interdependent, or interacting
elements forming a collectIve entIty (Collms, 1992, p. 1565).
3,
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TOTAL
QUALITY
MANAGEMENT

TQM

~

TQM

QUALITY

ASSURANCE

QUALITY
CONTROL

INSPECTION

Figure 4.1:

Progression of Quality Systems (Adapted from Dale et al, 1994a, p. 5)

4.2.1 Detection-Based Systems

In quality systems that are oriented to detection (i.e 'fighting fires'), the emphasis is on the
4

final product

•

The quality function is geared towards end-of-the-line inspection and

testing, providing reactive solutions to any faulty products (see Figure 4.2). Quality is
viewed as the responsibility of a function separate to that of production, and this can lead
to conflict and communication problems. Such systems result in an unplanned and
unsystematic approach, where the emphasis is on stopping faulty products reaching the
customer, rather than preventing faulty products being made in the first place. Therefore,
a non-conforming product must be produced before the process can be adjusted. This has
implications for time and resource allocation, where lead times may be lengthened and
costs re-budgeted owing to the increase in rejected products. Such defects lead to spiralling
costs as "defects are not free. Someone makes them and gets paid for making them" (PA
Consulting Group, 1988, p. 47). Organisation that adopt such detection-based systems are
often more concerned with day-to-day survival than with making long-tenn process
improvements (Dale et al, 1994a). Detection-based systems fall in to two categories:
inspection-based and quality control-based.

4Here, product is taken to mean goods or services.
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Figure 4.2:

Detection-Based Quality System (Dale et al, 1994a, p. 7).

4.2.1.a Inspection

Techniques of mass production (for example, those associated with Taylorism and Fordism)
can be seen to result in longer and more complex production processes, where the role of
an individual worker's skills and decision-making abilities are reduced. Therefore, tasks are
increasingly discrete and compartmentalised, and, as a result of this, the sense of a workers
ownership of the quality of the end product is difficult to achieve. In such processes,
quality is maintained by inspecting incoming, part-processed and final products, where
products at each inspection stage are either accepted or rejected. Under such an inspectionbased system, one or more characteristics of an activity are examined and then compared
with specified requirements to assess conformity (Dale et al, 1994a). This inspection
activity is normally carried out by specialist staff, with any rejected products either
scrapped, reworked, modified or passed on as a concession. Dale et al (1994b) notes that
products can go through this cycle a number of times. This approach can be criticised, as
it is a post-process activity aimed at detecting, rather than preventing, faulty products.
Therefore, products have to be made (using time and resources) before a company could
be sure that quality is being achieved. The inspection activity, in turn, uses valuable time
and resources.
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4.2.1.b Quality Control

The detection methods and systems used in quality control are more developed and
sophisticated than those used in inspection. There is increased control of procedures, limited
self-inspection by workers, and feedback of performance data to relevant personnel.
However, such systems still rely on inspection and screening of the end-product (FreemanBell and Balkwill, 1993), but instances of non-conformance are reduced. There has been
a tendency in the commercial sector to move away from such end-of process methods, and
move towards methods that ensure a consistency of purpose, i.e. prevention (Harvey and
Green, 1993).

4.2.2 Prevention-Based Systems

To move to a more robust quality system, organisations must "cease dependence on mass
inspection. Instead build quality in at every step in the process .... Inspection to improve
qUality is too late, ineffective and costly .... Inspection, scrap, downgrading and rework are
not corrective action on the process" (W.E. Deming cited in Collins, 1990, p. 470).
Therefore, organisations must divert their attention from detecting poor quality to
preventing poor quality. This is achieved by concentrating on the role of process design
(Dale et al, 1994a; Oakland, 1990), as poor quality is seen to emanate from unsuitable
designs or processes. Thus, action is taken at the design stage rather than the control stage,
as such approaches take the view that quality cannot be inspected in it but must be built
in (unlike detection-based systems). It is, therefore, based on a proactive approach (i.e.
'preventing fires'), that emphasises 'upstream' processes rather than 'downstream' products
(see Figure 4.3). Moving from a detection to a prevention-based system requires not only
a new set of management tools, but also the development of a new management philosophy
and culture. This important aspect will be discussed later. Prevention orientated companies
ask 'Are we capable of doing the job correctly?', whereas detection oriented companies ask

'Have we done the job correctly?'. Prevention-based systems fall in to two categories:
Quality Assurance (QA) and Total Quality Management (TQM).
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Figure 4.3:

Prevention-Based Quality System (Dale et al, 1994a, p. 9).

4.2.2.a Quality Assurance

A lasting and continuous improvement in quality can only "be achieved by directing
organisational efforts towards planning and preventing problems occurring at source" (Dale
et al, 1994a, p. 8). There is, therefore, a shift in emphasis from detection towards
prevention of non-conformance, with more emphasis being placed on planning and
improving the design and control of processes, and of involving and motivating people.
Attention is moved to the front of a process (Oakland, 1990), and ensures that inputs are
capable of meeting the requirement of the process. Quality assurance is, therefore, about
ensuring that mechanisms and procedures exist to ensure that the desired quality is
delivered. Attached to this is an implicit assumption that if such mechanisms exist then
quality can be assured. There is a danger, however, that quality becomes defined in terms
of these quality assurance mechanisms (Harvey and Green, 1993).

4.2.2.b Total Quality Management

Total Quality Management involves senior management acceptance and integration of
prevention-based systems into organisational policy and objectives. By doing this, quality
principles permeate all aspects of an organisations activities. It is, therefore, a companywide approach, with "improvements undertaken on a continuous basis by everyone in the
organisation" (Dale et al, 1994a, p. 10). Therefore, immediate improvements in quality can
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be made by empowering workers to identify problems and develop their own solutions
(CEPP, 1992). This approach requires a broader outlook than assurance-based systems, as
there is an increased emphasis on the role of people and a refocus on the customer, as well
as the use of a more sophisticated range of quality management tools. In effect, quality
assurance methods are extended both vertically and horizontally in organisations (CEPP,
1992), so that quality is not the responsibility of just one department, but is everyone's
concern. It has been suggested (Dale et al, 1994a; Harvey, 1995a; PA Consulting Group,
1988; Sallis and Hingley, 1992a) that there are a number of key elements that together
comprise a TQM approach:

• Commitment and leadership of senior management, so as to provide pennanency and
direction, where "quality begins at the top" (PA Consulting Group, 1988, p. 43);

• Planning and organisation, so as to provide a clear, organisation-wide, prevention-based
strategy and infrastructure;
•

The use of quality tools and techniques, so as to enable and enhance continuous
improvement and involve all personnel;

•

Continuing education and training, so as to engender the appropriate skills, behaviour,
attitudes and self-development amongst all personnel;

•

Involvement of all personnel, so as to increase their participation in, and contribution
to, the quality improvement process, especially those processes within their sphere of
responsibility;

•

Teamwork, so as to facilitate effective and widespread communication and cooperation;

•

Measurement and feedback, so as to gauge progress against aims and objectives, and
devise plans that span any mismatch or shortfall;

•

Organisational culture change, to one that enables and encourages everyone to take
personal responsibility to improve continually processes under their control, and views
all mistakes as an improvement opportunity.

TQM is user driven, and cannot be imposed from outside the organisation as quality
standards can (Oakland, 1990). It is a way of "confronting organisational challenges"
(Harvey and Green, 1993, p. 27), where organisations are reduced to a series of
communicating nodes and attention is focused on the interfaces between these nodes. In
this respect it involves both organisation and cooperation, as every person and activity
affects, and in turn is affected, by others. Therefore, there is a concept of internal customers
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and quality chains (see Figure 4.4), which results in a need to develop teamwork (Oakland,
1990) via communication and interdependence. The commitment to continuous
improvement is a cyclical process that moves beyond 'are we capable of doing the job

correctly?' towards 'do we continue to do the job correctly?'. One of the most difficult
tasks within a TQM approach is that of changing behaviour and attitudes, and this requires
careful motivation, commitment, patience and persuasion (Dale and Plunkett, 1995) via a
combination of "planning, systems, people and hard work" (Bendell, 1990, p. 3). Therefore,
TQM is associated with notions of quality that encompass both culture and fitness for
purpose, where fitness for purpose is seen in the context of a quality culture (Harvey and
Green, 1993). To achieve this cultural change, a trans formative conception must also be
adopted, as it involves a change in attitudes and behaviours. This change can be established
in a number of ways, and leads us into the next section.
OUTSIDE ORGANISATION
EXTERNAL CUSTOMER
--

........................

····suppHeri~er·······································iNsIDE·········1

ORGANISATION~

supplier/customer
supplier/customer
supplierJcustomer

~

1.:_1customc:r
suppug.

::SUPPtierl

: customer

Q L.:--_g_=_ _ _ _ _ _ _ _ _ _ _ _~-~~~j
EXTERNAL SUPPLIER

OUTSIDE ORGANISATION

Figure 4.4:

Internal Customer and Quality Chains (Oakland, 1990, p. 3).

4.3 Implementation of Quality Systems
According to Deming "Nobody has to do quality. Survival is not compulsory" (quoted in
Hadgraft and Holecek, 1995, p. 10; Taylor and Hill, 1993b, p. 20). Those organisations that
do choose to follow the 'quality road' (Oakland, 1990) can utilise three generic approaches
to the implementation of 'true' quality systems: 'top-down'; 'bottom-up'; and what will be
referred to as 'organisation-wide'. Top-down and bottom-up orientations are well
established approaches (Taylor and Hill, 1993b; Training and Development, 1992), but have
a number of drawbacks. An amalgamation of the advantages of each of these approaches
is presented in the form of an organisation-wide approach.
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4.3.1 Top-Down

Top-down approaches are those that emanate from senior managerial levels within an
organisation, and it is based on the premise that a quality strategy must be built on
continuous and consistent commitment from top management (Bergman and Klefsjo, 1994).
A 'top-down' approach is more likely to secure coordination and consistency, but at the
expense of employee involvement (CEPP, 1992), and must be implemented carefully,
otherwise it will not reflect the needs and values of those involved.

4.3.2 Bottom-Up
Bottom-up approaches are those that emanate from the 'grass root' levels of an
organisation. A bottom-up approach is seen to produce strong ownership by employees, but
may lack coordination (CEPP, 1992). Becher (1992) argues that a bottom-up approach is
better that an authoritarian and coercive top-down approach (that is seen to engender token
and superficial compliance), though it may take longer to evolve and do less to modify the
current value system within an organisation.

4.3.3 Organisation-Wide

Employee motivation toward Continuous QUality Improvement (CQI) will not develop if
there is no commitment to quality from top management, no organisational quality climate,
or no team approach to quality problems (Oakland, 1990). Therefore, senior management
must create a culture that engenders a grass-roots approach (i.e. top-down to encourage and
support bottom-up), where there is a focus on the continuous improvement of processes
through an organisation-wide commitment to quality (Bergman and Klefsjo, 1994). Such
an approach requires clear leadership ('top-down'), long-term prevention-based strategies,
continuous company-wide improvement, training to help solve problems, education to help
change attitudes, involvement and commitment by

employee~

(,bottom-up'), involvement

through teamwork, measurement and feedback so as to develop action plans and meet
objectives, and, in general, create an organisation culture that is conducive to Continuous
Quality Improvement via changes in peoples attitudes, behaviours and working practices
(Dale and Plunkett, 1985). Creating such a quality organisation involves a four phase cycle,
shown in Figure 4.5:
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Figure 4.5:

•

Cyclical Phases of a Quality Organisation (Based on PA Consulting Group,
1988).

Phase I involves diagnosis and preparation, where information is gathered on how an
organisation actually operates, not how it would like to operate or pretends to operate,
so as to prepare the ground for organisation wide CQI. Suggested sources are costs of
quality, and views of employees and customers;

•

Phase II involves management focus and commitment, where top management has both
the understanding of the requisite principles of quality, and the readiness to implement
them;

•

Phase TIl involves planned improvement, where quality Issues are identified by
communication, training and action;

•

Phase IV involves review, reinforcement and restart, where progress is measured,
success is consolidated, new initiatives are launched, and the improvement spreads
throughout the organisational quality chain.

Therefore, organisations carry out a cyclical process of 'Plan-Do-Check-Action' (see
Figure 4.6) (Dale, 1994a; Murphy, 1994; Sallis and Hingley, 1992a), whilst focusing on
internal and external customers (Bergman and Klefsjo, 1994; Oakland, 1990). The use of
certain techniques can aid this transition to a quality culture (Bergman and Klefsjo, 1994;
PA Consulting Group, 1988; Dale et al, 1994b; Sallis and Hingley, 1992c), and include:
customer perception surveys; collecting and analysing Costs of Quality (i.e. failure costs,
appraisal costs, and prevention costs) so as to help identify problem areas and measure any
progress made; Departmental Purpose Analysis (DPA); Quality coordinators; Quality
Function Deployment (QFD); Quality Circles; Statistical Process Control (SPC): Pareto
charts; Organisation-Wide Training; Brainstorming; and Cause and Effect analyses.
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Figure 4.6:

Plan-Do-Check-Action Cycle (Dale, 1994b, p. 85).

4.4 Quality in Service-Based Industries

So far the discussion has viewed 'products' as physical goods and services. It has been
argued (Bergman and Klefsjo, 1994; Booms and Bitner, 1981; Brown and Fern, 1981;
CEPP, 1992; Lewis, 1989, 1994; Lovelock, 1981; Zeithaml et al, 1988), that there are a
number of essential differences between goods and services, all of which impact on the
definition and achievement of qUality. As education is viewed as a service (Lewis, undated;
Shostack, 1981), it is important that these distinctions are highlighted. The existence of
these differences has led to debate over whether quality models developed in the
manufacturing sector are appropriate to the service sector (CEPP, 1992). If the student is
viewed as a product, then it can be argued that they are a passive entity to be manipulated
and controlled. It was argued in Chapter 3 that traditional education methods follow this
orientation, and that learning is seen as something that happens to the student, rather than
something that the student makes happen. If the students, however, is seen as integral part
of the process of education (i.e. a participant), then more complex and 'higher level'
systems are required. This dissertation argues that, given the 'transformative' purpose, the
latter case is applicable to engineering education. Services, such as education, are seen to
be different from goods inasmuch as:

•

services are essentially intangible;
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• the production and consumption of services is simultaneous, i.e. they are consumed as
they are produced, so traditional quality techniques may be difficult to apply (e.g. in
traditional manufacturing operations there is a longer time available to monitor and
analyze processes);

• servIces are essentially 'perishable' and cannot be stored, owmg to the above
relationship;

• the quality of a service is partly dependent on the part played by the customer or
consumer (e.g. in Chapter 3 it was argued that deep learning involved the active
involvement of the student);

• services are heterogeneous, as variability often exists as a function of labour inputs; the
non-standardisation of services; and the experiential nature of a service (which is
unique, depending on a customers expectations and interactions with the service
organisation) ;

• quality assurance procedures in manufacturing are used to reduce variation m
production processes, whereas in a service it may be important to increase the variation
so as to emphasise the individual needs of customers.

According to Lewis (1994), service quality is essentially concerned with meeting customer
requirements and how well a delivered service matched customers expectations. Therefore,
service quality "becomes a consumer judgement and results from comparisons by
consumers of expectations of service with their perceptions of actual service delivered ....
if there is a shortfall, then a service quality gap exists" (Lewis, 1994, p. 237). Authors
(Berg and Klefsjo, 1994; Lewis, 1989, Zeithaml et al, 1988) have described service quality
as a function of the gap between a consumers expectations of a service and their
perceptions of the service actually delivered. This relationship is shown in Figure 4.7,
where we can see that this major gap ('Gap 5') is influenced by other, smaller, gaps. 'Gap
l' is between consumer expectations and the organisations perception of consumers'
expectations; 'Gap 2' is between the organisations perceptions of consumers' expectations
and the service quality specification actually set; 'Gap 3' is between service quality
specifications and actual service delivery; and 'Gap 4' is between actual service delivery
and external communications about the service.

The problem with this approach, with regard to higher education, is that it requires the
identification of a customer, and assumes that the customer has enough experience or
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information on which to base expectations. In engineering education there are a number of
potential 'customers' who may have confliction demands, perceptions, etc. There are also
differences between eliciting customers' views about a service and empowering them to
become involved in improving the process (CEPP, 1992). This issue of who is the customer
of engineering education is addressed later in this Chapter.

Perceived

----COMPANY
External communications to customers

Management perceptions
of customer expectations

Figure 4.7:

Service Quality Model (Adapted from Zeithaml et al, 1988, p. 36)

4.5 Derming Quality in Higher Education

Quality is an increasingly important issue in higher education (Clayton, 1993; de Rudder,
1994; de Weert, 1990; Harvey and Green, 1993; Hedberg and Riis, 1994; Jennings, 1989),
and its profile has been raised by such issues as increased levels of participation (Bassis,
1986), widening access and increased student heterogeneity (de Weert, 1990), pressure on
resources through reduced funding, increased input and influence from industrial and
commercial organisations, the expansion of external monitoring initiatives (i.e. Quality
Assessment and Quality Audit), the removal of the binary line between Universities and
Polytechnics (see Chapter 2), the separation of HEFC funding for teaching and research,
and increased accountability (Ellis, 1993c). Chalkley (1994) identifies a number of
underlying motivations for this rise of quality. Firstly, there is growing pressure from
central government for taxpayers to receive value for money on the public expenditure that
goes toward higher education sector. Secondly, there is increased emphasis on public
accountability, where higher education institutions have to show not only what they are
doing, but also how well they are doing it. Finally, there is a "growing transfer of ideas into
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education from the world of business" (Chalkley, 1994, p. 164), where there is a trend to
move the public sector toward the private ~ector and make higher education more
business-like, both in terms of its operating systems and the abilities of the students that
graduate. Indeed there have been increasing calls from industry that the output from the
educational system (i.e. graduates) were "ill prepared for the economic world they were
entering into" (Pring, 1992, p. 5).

This combination of situations has lead to two possible alternative positions (de Weert,
1990): a higher education system tightly controlled by central government (i.e. complete
state authority intervention), and a market system in which competition amongst institutions
and students decides the structure (i.e. a market dictated system). From these factors, we
can see evidence of a move from academic oligarchy towards increased state control and
market influence (see Chapter Two), and conceptions of achieving 'purpose' (see Chapter
3). According to the 1987 Government White Paper 'Higher Education: Meeting the
Challenge' (cited in Beresford-Hill, 1993), the purpose of higher education is to serve the

country more effectively, pursue basic research and scholarship, and forge closer links with
industry. University initiatives that brought them closer to the world of business would be
rewarded. This can be seen as a direct challenge to the liberal arts (i.e. 'academic')
tradition of universities, forcing them to adopt a more vocational orientation to courses.

There has been external pressure from both the private and public sectors, and internal
pressure from within institutions (Middlehurst, 1992). The private sector argues that
economic survival is linked to producing quality graduates, i.e. those that are 'fit for
purpose', the purpose and attributes being defined by industry and commerce. The public
sector, through the auspices of Government Agencies (e.g. the HEFCs), views quality as
a means to allocate funds and decide priorities. This is supported by a Government policy
aimed at reducing public expenditure through value-for-money and efficiency concepts of
quality, where accountability must be explicit and measurable. Pressure for quality from
within institutions emanates from two sources: management, where quality is a means of
planning, organising and analysing institutional purposes; and the professional academics,
where quality is seen as a commitment to continuous high levels of achievement.

The move between academic oligarchy, state authority and the market is mirrored in
shifting conceptions of quality in higher education. By referring back to 4.1 (,Definitions
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of Quality'), it can be seen that there has been a progression in defInitions of quality in
higher education from excellence through value-for-money to fItness for purpose, with the
rudimentary beginnings of a move towards transformation (see Figure 4.8). This dissertation
argues that it is this fItness of purpose (i.e. 'transformation') and fItness for purpose (i.e.
enabling and achieving this 'transformation') that should be the focus of the quality and
learning systems in engineering education.

Exceptional

Academic Oligarchy
Transformation

Perfection

State Authority
Fitness for Purpose

Figure 4.8:

Value for Money

Relating Shifts in Higher Education to Changing Conceptions of Quality.

4.5.1 Excellence

It can be argued that defInitions of quality based on excellence were extolled by the
traditional academic oligarchy, so as to maintain the 'elitism' and 'freedoms' of higher
education, i.e. higher educations was only open to a select few so as to maintain its
'exclusivity'. Such a conception has diminished with Government policy aimed at
broadening access to higher education.

4.5.2 Perfection

Such defInitions can be seen to mark a shift from academic oligarchy to increased state
authority influence, as they require higher educations institutions to articulate some form
of 'specifIcation'. The degree to which this is set by the academic oligarchy or the state
authority, depends on the position along the continuum of control (see Chapter 2). It can
be argued that this defInition does not fit well with education and learning, as effective
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learning often involves making, and learning from, mistakes (Muller and Funnell, 1993).
As the adage goes 'if you don't make mistakes, you won't make anything'.

4.5.3 Value for Money

Within higher education, this definition reflects the growing trend towards central authority
accountability, where the emphasis is on assessing the effectiveness of public spending
(Chalkley, 1994), the key criterion being cost-effectiveness (where specified standards are
achieved at the lowest possible outlay). At the centre of such approach is accountability to
both the Government and the 'customers' of higher education (Chaston, 1994; Harvey and
Green, 1993; Tasker and Packham, 1994). Therefore, quality in higher education is seen
to move from conceptions based on the transfer of know ledge of high culture to a select
number of students, to quality being viewed in terms of a more market oriented curricula,
where public funds are spent properly (Neave, 1991). Ross and Mahlck (1991) view quality
in term of educational resource inputs and processes which, when combined, aim to
produce specific educational outputs. Such an approach calls for the explicit use of
indicators of performance, and this area will be discussed later. It has been argued (Harvey
and Green, 1993) that rather than focusing on the inputs and outputs of the educational
process, attention should be shifted to the learning process itself, i.e empowering the
participants.

4.5.4 Fitness for Purpose
Defining quality in higher education as 'fitness for purpose' is deceptively simple. It
involves stating what the objectives of higher education are, and then ascertaining if those
objectives have been met. The problem with such a view is that it there is disagreement as
to what the purpose of higher education is (Harvey and Green, 1993) and how it can be
evaluated, i.e. higher education has multiple 'stakeholders' and purposes. Such definitions
can be seen to mark a gradual shift from state authority to the market, as higher education
acknowledges the existence of, and responds to, 'customers' and 'purposes'. However,
Pring (1992) argues that though 'purpose' may be established partly by customers of the
service, the Government still has overriding control (as conceptions of 'purpose' are linked
to state funding). The concept of the 'customer' raises new problems when applied to
higher education, and will be discussed later. Supporters of such 'fitness for purpose'
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(Beresford-Hill, 1993; HMI, 1991; Wicks, 1992) argue that one of the benefits of this
definition is that it means explicitly stating what the purposes of higher education are,
though they may encourage a competence based approach, where education is seen as a
product (Muller and Funnell, 1993). In recent years this purpose has been taken to be
meeting the needs of the economy through a vocational orientation to education, though
this orientation is being increasingly challenged as too narrow and prescriptive (e.g. through
the 'Educating for Capability' Movement). There is a problem in defming 'learning' as the
purpose of higher education. Firstly, learning can be taken to mean the process by which
people develop their knowledge, understanding, etc, and secondly, it can be taken to mean
the product of this change (Elton, 1988). Allied to this 'fitness for purpose' conception
should be some notion of 'fitness of purpose' (Chalkley et al, 1995b, 1996; Johnston,
1994), i.e. achieving 'worthwhile' or 'appropriate' educational objectives. In this
dissertation, such a notion involves establishing systems that support and enhance the
'transformational' orientation.

4.5.5 Transformation

It is argued that "education is not a service for a customer but an ongoing process of

transformation of the participant" (Harvey and Green, 1993, p. 24). In higher education,
quality as 'transformation' is concerned with the enhancement and empowerment of
learners and the development of knowledge, and closely match the current ethos of
'lifelong learning' and the 'Educating for Capability' Movement (Stephenson, 1992). Such
an approach can be seen to combine elements of the 'liberal arts' and 'vocational'
orientations (see Chapter 2), and forms a link between the market and the academic
oligarchy. Chalkley (1994) and Muller and Funnell (1993) view such definitions as
emphasising the 'value-added' element of the educational experience, where a learner's
ability in a defined area has been developed. However, such value added notions of
transformation in higher education can be criticised as they seem to adopt a summative
approach to the quality of inputs and outputs, rather than the qualitative ethos of the
transformation process. Harvey and Green (1993) identify four methods of empowering
learners: via evaluation by learners (e.g. satisfaction surveys); via a guarantee of minimum
standards and a responsibility for monitoring them (e.g. customer charters); via control over
their own learning (e.g. elective subjects and learning contracts); and via developing a
learner's critical ability (e.g. self-review and analysis, learning-to-Iearn and lifetime
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learning). This later method matches closely the development of the full range of cognitive
abilities (see Chapter 3). Elton (1986) proposes a similar conception, viewing quality in
higher education as excellence through personal and professional duty. These links between
approaches to learning and quality will be discussed in Chapter 5.

It is argued (Barnett, 1992) that these rival definitions of quality result from the three

forces identified in Chapter 2 (the state, the market and the academic oligarchy) acting on
higher education. The state favours numerical performance indicators, as it can then gauge
and promote efficiency and productivity; the academic community will favour peer review,
as it can then promote the values of knowledge advancement and development; and the
market will respond to consumer preferences, which may change over time and so cannot
be predicted. Therefore, the debate over quality in higher education is a power struggle
between the three forces to impose their own definitions on what the purpose of higher
education is.

Quality requires a system that helps to establish purposes, decide the criteria that will
demonstrate the achievement of said purposes, and for ensuring that these criteria have
been applied. The multitude of interested parties within higher education complicate this
matter, perhaps more so than in any other public or private sector, and leads into the next
section.

4.5.6 Participants in Higher Education
As has been shown, quality is a relative concept (Bergman and Klefsjo, 1994; Harvey and
Green, 1995; Green, 1993), as it is relative to the user of the term and the circumstances
in which it is used. When discussing quality it is essential that an organisation focuses on
a well defined customer (Bergman and Klefsjo, 1994; Ellis, 1993a; Leaney, 1992; Oakland,
1990). However, it can be argued that terms such as 'customer', 'consumer' and

'stakeholder' are artificial to higher education, as they imply an informed decision to
purchase educational services for personal use. This dissertation will, therefore, use the
term 'participant' to describe the various constituencies involved in higher education.
Therefore, quality means different things to the various participants in higher education, and
these participants may apply different definitions at different moments. The identity of the
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participants in higher education has long been the subject of analysis and redefInition5, and
are seen to include: students, potential and actual employers of graduates, teaching and nonteaching staff, local and national government, the funding agencies, professional bodies,
society, and parents of students (see Figure 4.9).
Student
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Education _~
Authorities

or Future
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Industry
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Education

,......-
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Figure 4.9:

Participants in Higher Education (Based on Chalkley et al, 1995c).

Each participant may have a different, conflicting conception of educational objectives and
quality, and this multitude of objectives and participants within higher education further
compounds the problem of defIning educational quality (Middlehurst, 1992). For example
(Harvey and Green, 1993), students may focus on the educational process whereas
employers may focus on the educational output. Professional institutions and accrediting
bodies often focus on the content of courses (i.e. to be an engineer you have to study
certain subjects that cover a defined syllabus). However, attempting to view quality from
only one participants perspective can result in a partial conception of quality (de Weert,
1990). To avoid this confusion, it has been suggested (McCulloch, 1993) that there are
three levels of participant in higher education: primary customers (those who benefIt);
secondary customers (those who pay); and tertiary customers (society). Unfortunately this
categorisation of customers is not entirely clear, for example: students benefIt from
education, but so do employers (in terms of some of the abilities that education has
developed); parents and Government (both locally and nationally) pay for education, but
so do students (both fInancially, in the form of loans, and with resources, in the form of

5S ee , for example, Brinkworth, 1991; Chalkley et aI, 1995a; Chisholm, 1990a, 1990b; Hadgraft and
Holecek, 1995; Hansen, 1993; Harvey and Green, 1993; Higgins et aI, 1991; laraiedi and Ritz,
1994; Lindstrom, 1994; McCulloch, 1993; Middlehurst, 1992: Roxby, 1992.
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time and effort) and employers (in the form of sponsorship or work placements). However,
to clarify the discussion many authors cite the student as the primary, direct participant
(Ellis, 1993a; Fry, 1995; Williams, G. 1993), and it is this group that this dissertation
focuses on.

4.5.7 The Role of the Student

Tannock (1991) observes that the student has a confusing 'dual aspect': that of product and
of participant. Likewise, Harvey and Green (1993, p. 19) ask are "students the customers,
the product, or both ?". If progress is to be made on developing a 'transformational'
orientation towards educational quality, then this dichotomy needs to be addressed.
Saunders and Walker (1991), view the students as neither a 'customer' or 'product', but
as part of the educational process, whereas others (e.g. Brinkworth, 1991; Chalkley, 1994;
Jennings, 1989), define the product as either the graduate or the education that a graduate
acquires (the level of attainment being decided by examination and other forms of
assessment). It can be argued that definitions that emphasise such product-based definitions
of a students role, encourage the view that students are a passive entity that is to be
manipulated, measured, quantified and 'enhanced' in a mechanistic way (i.e. primarily
developing the lower cognitive abilities). It can also be argued that such a view encourages
quality initiatives based on inspection and control, as they are product-based, reactive with
a short-term view. However, by viewing the student as an active and lucid participant in
the process of learning (i.e. developing the full range of cognitive abilities), then more
holistic quality initiatives can be employed, as they are process-based, proactive and
longer-term view.

In Chapters Two and Three, it was argued that the primary aim of higher education is
'transformational' learning (i.e. the development of the higher and lower level cognitive
abilities). It was also argued that if teaching was to promote this learning, it should
encourage and develop the active p~icipation of the learner (Fry, 1995; Williams, G.
1993). If students are viewed as the primary participants (i.e. 'workers'), as in this
dissertation, then, according to TQM theory, they must be involved in the management of
the process, through empowerment, ownership and self-reflection. By encouraging students
to become more self-reflective, self-critical and with an external focus, they should also
develop the higher cognitive abilities. Therefore, to achieve the 'transformational' purpose,
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the primary focus of quality initiatives should be on the student and should be concerned
with developing learning ability (i.e. the full cognitive domain).

4.5.8 Quality in Engineering Education

As engineering education is used in this dissertation as a particular case study, it is
necessary to examine quality in this particular discipline. Definitions of quality in
engineering education are largely based on the notion that quality is linked to the full range
of cognitive abilities. Sparkes (1995, p. 6/1) views quality in higher education as
"specifying worthwhile learning goals and enabling students to achieve them", which can
be roughly be translated as 'fitness for purpose'. In Chapters Two and Three, it was argued
that conceptions of worthwhile in engineering education were moving from academic and
vocational orientations, towards more transformational and holistic orientations. Murphy
(1994, p. 263) argues that quality in engineering education can be defined as "opportunities
for students' personal transformation as engineering learners and doers", where students'
develop understanding and attain complex skills and the emphasis is on student and
learning outcomes. Murphy (1994) goes on to suggests that a quality engineering course
has specified relevant and comprehensive professional learning outcomes, in the form of
values, attitudes, knowledge, skills and understanding, and promotes autonomous learning
and critical self-reflection. To achieve this, quality in engineering education has to have a
student-centred view aimed at continuous improvement (i.e. attainment of the
'transformational' purpose). According to the discussions on quality and learning presented
in this dissertation, such approaches are most effective when they are adopted and
'internalised' (i.e. result in a change in behaviour and ability) by individual learners. Based
on this premise, the rest of this Chapter will examine the various quality initiatives and
how they relate to the attainment of this 'transformational' purpose.

4.6 Achieving Quality in Engineering Higher Education

It was argued in Chapter 2 that there are two approaches to higher education: Liberal arts
(i.e the academic tradition) and Vocational (i.e. economic centred). When viewing quality,
the traditional academic view sees quality as an implicit intellectual endeavour that, by its
very nature, cannot be predetermined or anticipated (Pring, 1992). Conversely, the
vocational view sees quality in terms of the attainment of specific attributes, where the
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market identifies its requirements and translates these into a series of competencies, i.e. a
'fitness for purpose' approach (Pring, 1994). Therefore, vocational quality and performance
criteria are definite and explicit, whereas traditional academic quality is rather more vague
and implicit. The third approach discussed in Chapter 2 (that of 'Transformation') argued
that there were core capabilities and transferable skills that are sufficiently generic as to
apply to a wide range of unpredictable, job-independent situations. Therefore, quality is not
tied to specific job-related competencies that may become outdated, or discipline-related
understanding that, without regular use, are soon forgotten. Instead, it is argued (Wicks,
1992, p. 62) that the objective of quality mechanisms should be to "maintain and enhance
quality, and promote scholarship and learning". It can be argued (Chalkley et al, 1995a)
that quality systems already established in engineering education range from simple
inspection models (e.g. setting end of year exams that students must pass) and quality
control models (e.g. use of rudimentary student feedback), through to more complex quality
assurance models (e.g. matching educational methods to learning goals) and continuous
improvement models (e.g. learning-to-Iearn and lifelong learning). This simple progression
is illustrated in Figure 4.10.

LEVEL OF QUALITY

Inspection Control

Exams

Student
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Assurance

Continuous
Improvement
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Personal
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Reflecting,
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EDUCATIONAL EQUNALENT

Figure 4.10: Progression of Quality Systems in Higher Education.

4.6.1 Inspection
Such approaches are based on an 'accept-reject' criteria, and are commonly adopted by
universities (Chalkley et al, 1995a, 1996; Hadgraft and Holecek, 1995). Knowledge and
skills are seen as quantifiable and mechanistic, and the student is seen as passive. Students
who fail assessments or exams (i.e. fail to meet 'specification') are often required to resit
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or rewrite exams, repeat a year, leave a course, or are given a condoned fail and allowed
to pass to subsequent years (Collins, 1990; Chalkley et al, 1995a). Such schemes are
analogous to the terms inspection, rework, scrap, downgrading and concessions used in
manufacturing. Often, corrective action is not taken and students are passed on to
subsequent years or courses as 'damaged inputs'. To achieve the 'transformational'
orientation effort must be made to move beyond such simple detection based approaches
to more complex prevention based ones, where the student is encouraged to plan, review
and improve their learning abilities.

4.6.2 Control

Burge and Tannock (1992, p. 5) define educational quality control as "the operational
techniques and activities that are used to fulfil requirements for quality, usually interpreted
to mean conformance to required specifications". This involves the internal monitoring of
courses to check that they are operating as planned (Chalkley, 1994; Pring, 1992). Quality
control mechanisms must be clear about what they are measuring and how they will help
maintain and enhance learning quality (Wicks, 1992). According to Middlehurst (1992),
quality control lies in the hands of frontline staff (i.e. academics). Under such conceptions,
little mention is made of the role of students, or how such systems enhance student learning
(i.e. where is the planning, reflection, review and improvement on the part of the learner?).
It can, therefore, be argued that the lower level systems of inspection and control do little
to enhance educational quality or promote learning, as they are reactive and post-process
and work above, rather than with, the student (i.e. the student is a passive 'producf). It is
argued in this dissertation that this lack of learner control and involvement predominantly
develops the lower cognitive abilities.

4.6.3 Assurance
Quality assurance in higher education is viewed as an extension of quality control, where
design of programmes of study is a central activity (Burge and Tannock, 1992; Chalkley,
1994; Pring, 1992). Therefore, it is about ensuring that standards are specified and met
continuously for a product or service (Ellis, 1993a). Williams (cited in Becher, 1992, p.
53), observes that "quality assurance procedures that are externally imposed are more likely
to be seen as regulations to be reluctantly complied with and evaded wherever possible".
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Williams goes on to argue that quality is best assured when those who are involved in the
process have a direct sense of ownership. Therefore, mechanisms that are devised to satisfy
secondary or tertiary participants (i.e. the three levels of customers identified in 4.5.6), may
actually work against the interests of the primary participants (i.e. the student). Therefore,
it can be argued that such quality assurance measures are seen by many as a summative
tool (i.e. for 'external' control and assessment) rather than as information on which to
improve teaching/learning interface.

4.6.4 Total Quality Management

As seen in 4.2.2, for TQM to evolve in higher education, there needs to be an "internal
culture in which all parties are committed to working together to optimise organisational
performance" (Chaston, 1994, p. 121). Continuous quality improvement, one of the
underpinning principles of TQM, is vital (Higgins and Messer, 1990; Pring, 1992), and is
analogous to learning-to-learn, Continuing Professional Development or CPD (Chisholm,
1990b; Engineering Council, 1995) and lifelong learning in education (Chalkley et al,
1995a, 1995b, 1995c, 1996). Such an approach requires viewing the student as a participant
in the process of learning, where the objective is to enhance and develop the full range of
cognitive abilities within the student, through active, in-process self-reflection and selfanalysis. It requires clear and visible leadership and the engagement of all participants in
improvement initiatives (Lindstrom ,1994). It is, therefore, based on course, departmental
and institutional culture.

4.7 Current Approaches to Quality Improvement in Engineering Education

Fry (1995) argues that the quality initiatives in higher education have not been driven from

an internal, bottom-up approach, but have evolved from a series of managerial interventions
and external control. Many techniques, with the exception of TQM, involve external rather
than individual responsibility, and are seen to work against the culture of many higher
education organisations. She goes on to argue that quality evaluation is central to quality
improvement. However, the current external quality systems in higher education are biased
towards evaluation rather than enhancement. From this, it can be argued that current
approaches to quality within the UK higher education system can be classified according
to their level of operation (i.e. 'Micro/Macro'), and their impetus for operation
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('InternallExternal'). This situation is shown in Figure 4.11, and provides a framework on
which to base the discussion of quality initiatives
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Figure 4.11: Quality Initiatives in Engineering Higher Education.

4.7.1 ExternallMicro-Level

Systems under this category cover those that are motivated by external factors and work
at the micro-level (i.e. at and below the individual-department interface).

4.7.1.a Quality Assessment

In response to 1991 White Paper (See Chapter Two), the Government established Higher
Education Funding Councils. The rationale for such an approach was that it would result
in improved standards of teaching and learning, brought about by these agencies
encouraging university departments to strengthen internal quality control and assurance
procedures. However, some (Chalkley, 1994) have viewed these new bodies as a threat to
the tradition of academic autonomy by bureaucratic and unreliable methods. It is also
argued that real quality is being superseded by institutions devoting time and resources to
activities aimed at satisfying auditors and assessors and "winning points in the quality
game" (Chalkley, 1994, p. 166). Such approaches can be linked to the shift from academic
oligarchy to state authority control, with many viewing the HEFCs as agents of government
control, dictating a new educational agenda and ideology (Chalkley, 1994, Yorke, 199-+).
The government is seen to be imposing two definitions of quality: value for money (in the
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form of diminishing per capita resources) and perfection (via pressure to improve
standards). The higher education sector has been critical of the statutory requirements for
quality placed on the funding councils, whilst the Government has been unconvinced that
university self-regulation is sufficiently rigorous.

Quality Assessment involves external reVIew and judgement by the HEFCs, through
performance indicators and direct observation, of the quality of teaching and learning on
particular courses and departments (Chalkley, 1994; Elton, 1991, Holmes, 1994;
Plumbridge, 1993; van Vught and Westerheijden, 1994). It was based on a self-assessment
document and a possible visit by assessors, resulting in one of three threshold standards
(unsatisfactory, satisfactory and excellent)6. The standard reached has implications for the
level of funding that institutions of higher education receive from the HEFCs. There is
some evidence (Fry, 1995; Yorke, 1994) that the HEFCs assessment visits do have an
impact on the way that institutions view their students, and that external scrutiny does raise
the issue of quality of teaching and learning within institutions. However, as it is externally
focused, it is unclear as to how far the activities are internalised by individuals. Assessment
is supposed to measure quality against self-assessment and self definitions, though it is
suspected (Fry, 1995; Johnston, 1994) that the HEFCs may be operating to some hidden
agenda (i.e. quality as a 'standard', 'value for money' or 'value added'). This approach has
also encouraged external comparison and competition through the use of league tables (Fry,
1995). The approach has also been criticised (de Weert, 1990), as it is essentially
hierarchical (i.e. dictated by government policy), based on external evaluation (i.e. primacy
is given to external control), and predominantly summative in nature (i.e. how far are
government defined goals attained). Also, as the accent is on summative evaluation, there
tends to be a focus on explicit goals for which indicators were readily available, i.e.
"greater weight is giv~n to goals that are measurable than to those which are not" (de
Weert, 1990, p. 64) . .rhis leads to mechanistic notions of quality control (Thompson, 1992).
It can be argued that quality systems that require uniform standards, based on a
governmental frame of reference, are contrary to the need for diversity in education
identified in Chapter 2.

6-J'he HEFCs Assessment system is currently under review.
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4.7.1.h Engineering Institution Accreditation

Harris and Owen (1994) cite the need to demonstrate provision of high quality courses to
accreditation bodies, such as the engineering institutions (e.g. Institution of Mechanical
Engineers, Institution of Electrical Engineers, etc.), where accreditation is based
predominantly on the examination of course documentation and course syllabus. Quality
is important to employers (Harvey and Green, 1993), and as professional bodies are so
closely linked to the engineering industry, accreditation is seen as desirable. However,
orientation towards such institutions can result in a narrow, vocational based definition of
purpose. Therefore, fitness for purpose under such schemes is based traditionally on
vocational rather than 'transformational' criteria, and where purpose is predominantly
product (i.e. content) based.

4.7.1.c Peer Review

This involves selecting experts from a range of backgrounds (e.g. academia, industry,
professions) to make judgements about the academic standards and review processes
(Wicks, 1992). A range of methods and sources are used (e.g. discussions with staff and
students, reviewing course documents, observing teaching and learning situations, etc.). The
process is two-way, as these experts share their experiences of best practice. However, the
involvement of the student in this process is limited, and it does not specifically encourage
the students to reflect, review and improve continually. From this it can be argued that such
method does little to involve students or develop their approach to learning.

4.7.2 External/Macro-Level
Systems under this category cover those that are motivated by external factors and work
at the macro-level (i.e at and above the department-institution interface).

4.7.2.a Quality Audit
In response to the 1991 White Paper, the Committee for Yice Chancellors and College
Principles (CYep), established the Higher Education Quality Council (HEQC). This
approach is concerned with meeting a standard set by an external agency and involves the
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checking of an institutions quality assurance procedures and quality control mechanisms
(Ellis, 1991; Fry, 1995; Holmes, 1994; van Vught and Westerheijden, 1994;Wicks, 1992).
It adopts a top-down approach and is essentially bureaucratic (Fry, 1995), as it is based on
peer assessment of documentation of procedures. Like the HEFCs assessments , audit , can
lead to external comparisons, but it has raised the profile and status of quality in
universities (Yorke, 1994). Each institution is responsible for defining and maintaining its
own distinctive quality, leading to a non-standardised approach (Wicks, 1992). However,
this approach is not strongly associated with improvement (Fry, 1995) as the prime aim is
to measure and be judgemental.

It has been shown (Yorke, 1994) that audit and assessment lead to a duplication of effort
and a large area of overlap. In order to minimise this duplication, some universities and
departments are modifying their internal review processes to fit the requirements of these
external agencies - perhaps neglecting the essential differences between each institutions
or departments culture or purpose. Yorke (1994, p. 7) argues that Assessment and Audit
fail to provide a "convincing expression of how, in the evolving higher education system,
the enhancement of programme quality might be encouraged strategically. Is there .... an
alternative approach to quality that could give primacy to enhancement while meeting the
expectations of.... accountability?". Fry (1995, p. 75) criticises assessment and audit as they
have "been used for comparative purposes when like is not being compared with like and
when there is no accepted and explicit criteria". From the students' perspective such an
approach does little to develop their personal planning, reflection, review and improvement
of learning. However, the audit may assess the documentation that states that students
should do this. It can be argued that such macro level approaches are aiming to engender
the micro level approaches of personal review, reflection, etc., though evidence of the
success of such an approach is yet to appear, as "the quality audit may well have zero
impact on a particular department" (Weitzman, 1993, p. 15).

4.7.2.h British Standards (BS EN ISO 9000 series)

This is a senes of national standards to which "a quality management system must
conform, and against which it must be assessed if a system registration is sought"
(Middlehurst, 1992, p. 29). To achieve registration, an organisation must analyze. describe
and document each element of a production or service process and set down the procedure
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to be followed. Registration under the scheme indicates that the systems which are
described and documented are followed, and that the company has the means to produce
consistent quality in goods and services. The assumption (Wicks, 1992) is that if the control
procedures are working then the product is a quality one. The standard, when applied to
higher education, views the 'product' of the education process as being the 'added value'
passed on to the learner (Jew itt, 1994), though Doherty (1993) defines the product as
'learning experiences'. The standard seems to emphasise a top-down approach (Fry, 1995),
where interlocking systems aim to assure the quality of a product. Some of the advantages
of the ISO 9000 approach are that it focuses organisations on what they do (Kinchin,
1992), and can improve communication and customer-led service (Harvey, 1995a).

Though rudimentary guidelines on applying the standard to education exist (BSI, 1991;
Ruston, 1992; Stoke on Trent, 1992), a number of criticisms are raised (Harvey, 1995a;
Tannock and Burge, 1992; Tannock, 1994). Firstly, as it is concerned with meeting a
standard, emphasis is seen to be more summative (Fry, 1995). Secondly, it has been argued
that it is costly in terms of time and resources (Ellis, 1993c). Thirdly, the standard "tells
you nothing about the quality per se only that there are processes in place in the institution
for monitoring quality" (Harvey and Green, 1993, p. 20). Therefore, it only sets standards
for the system. Fourthly, there is no product or service standard that covers teaching, as
judgements are made on design and production (Ellis, 1993b). Fifthly, it is seen as
encouraging a rigid and bureaucratic, i.e. McGregors 'Theory X', approach to quality
management, with little emphasis on integration or communication (Tannock, 1991, 1994)
or "using quality as a means to transform our educational environment" (Hadgraft and
Holecek, 1995). Sixthly, it is criticised for being paper based (Geddes, 1993), rather than
a people based philosophy, such as TQM (Jaraiedi and Ritz, 1994; Harvey, 1995a). Geddes
(1993) also argues that, though many quality initiatives aim to produce zero failures, failure
in education is inevitable due to reasons beyond the providers control (i.e. external factors).
Seventhly, its application to universities is questioned, as too many of the values of higher
education are not covered, and may lead to inappropriate management systems (Burge and
Tannock, 1992; Harris and Owen; 1994 Wicks, 1992). Finally, it is criticised for being too
confusing, having generated a whole industry of consultants (Ellis, 1993b).
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4.7.2.e The Engineering Professors' Council (EPC)

The Engineering Professors' Councie (EPC), have proposed an alternative approach to
quality improvement in education (Burge and Tannock, 1992; Tannock and Burge, 1992,
1994). The approach they recommend is based on "the fundamental principles of quality
assurance .... a structure and content equivalent to that of the British Standard with material
from....

the CVCP Academic Audit Unit" (Professor Graham Ellison in Burge and

Tannock, 1992, p. 2). It advocates a 'top-down' approach, where quality starts at the top
level of an institution and then cascades down to all lower levels (e.g. academic
departments, and in support and administrative services). It is explicitly aimed as an
alternative to the ISO 9000 series (though many EPC definitions are taken from ISO 8042
'Quality Vocabulary'), and emphasises documented fonnal procedures. A strong element
of the EPC model is that, though it is a top-down approach, detailed planning and operation
of procedures is delegated to academic units (see Figure 4.12). There is a strong theme of
internal audit and review running through the model, linked to a regular cycle of
continuous improvement (one of the central principles of TQM). Harris and Owen (1994)
argue that the EPC model has little to offer in addition to the ISO 9000 series, and criticise
the model on a number of areas, particularly its vague viewpoint (e.g. who is the primary
customer and what is the product or service?).
Review process

Review
reports
l1li(

••

Policy

Review process

Review process

Figure 4.12: EPC Model of Quality Improvement (Tannock, 1994, p. 141).

7The EPC was formerly the Engineering Professors' Conference.
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4.7.2.d Investors in People

This is a national standard for effective investment in employees (Thackwray, 1995), and
involves a top-down commitment towards employee development. It is based on a cycle
of planning, executing and evaluating employee development in reference to organisational
objectives. It is, therefore, viewed as a process towards continuous improvement and is
seen to support TQM initiatives (Sallis and Ringley, 1992d; Thackwray, 1995). However,
such approaches may fail in higher education because of the need for business objectives
and support from senior levels. Such initiatives are also primarily aimed at staff, and so do
little to develop the students 'transformational' orientation.

Macro forms of quality assurance are driven by two forces (Barnett, 1994): firstly, there
are those efforts aimed at making judgement on quality (i.e. state surveillance), and these
are seen to be summative; and secondly, there are those efforts aimed at improving quality
(i.e. enlightenment), and these are seen to be formative. These two views form a division,
with the state on one side and academe on the other. Barnett (1994) argues that such overt
summative state quality methods are aimed at steering higher education towards producing
graduates required by the labour market.

4.7.3 InternallMicro-Level

Systems under this category cover those that are motivated by internal factors and work at
the micro-level (i.e. at and below the individual-department interface).

4.7.3.a Learning -to-Learn

The focus of such initiatives is to increase learners awareness of how they learn and how
this can be enhanced and developed. Therefore, emphasis is placed on the process of
learning, rather than just the content of learning (Gibbs, 1991). This approach goes beyond
simple advice on study skills by encouraging learners to review and analyze how they
undertake learning tasks (i.e. the learning strategy they adopt), and make them aware of
alternative styles, strategies and learning situations (Zuber-Skerritt, 1992). Therefore it
moves from 'study skills' (i.e. superficial and peripheral) towards 'skill in studying' (i.e.
where learning approaches and conceptions are internalised by the learner).
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4.7.3. b Lifelong Learning

An example of a lifelong learning approach is the 'Educating for Capability' movement

(Stephenson, 1992; Stephenson and Weil, 1992). The emphasis of such approaches is to
develop a student's confidence and ability to take responsibility for their own continuing
personal and professional development. It increases the quality of learning by emphasising
the application of knowledge and skills, collaboration with others and structured reflection
and review on progress. This approach builds on the foundations laid by a learning-to-Iearn
approach, leading to a cycle of continuous improvement, increased teamworking and a
deeper approach to learning.

4.7.4 InternallM:acro-Level

Systems under this category cover those that are motivated by internal factors and work at
the macro-level (i.e at and above the department-institution interface).

4.7.4.a Total Quality Management

Middlehurst (1992) identifies the main themes of TQM in higher education as: a focus on
continuous improvement; the centrality of internal and external customers; an emphasis on
institution-wide commitment and participation led by top management; a strategy based on
prevention; and the use of data to facilitate the change process, i.e. the development of a
self-disciplined working environment. It is seen as a "metaphor for the process and
management of change, designed to realign the mission, culture and working practices of
a business to the pursuit of continuous quality improvement" (Middlehurst, 1992, p. 31).
Therefore, the assumption is that quality can always be improved and that quality is part
of an organisations culture through individual responsibility (Geddes, 1993; Kinchin, 1992;
Wicks, 1992). Quality within educational TQM is not a simple conception, but rather the
"dual notions of excellence and purpose exist side by side in that excellence within purpose
is always sought" (Fry, 1995, p. 64). There is much debate over which implementation
approach to adopt: bottom-up approaches from those that do the actual teaching and
learning, or top-down from those with an organisational overview (Williams, P., 1993). It
is argued that a top-down approach to TQM is best suited to higher education (Doherty,
1993; Geddes, 1993), though Fry (1995) favours an organisation-wide approach (i.e.
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top-down supporting bottom-up), so as to provide an internal focus on an organisation-wide
culture committed to continuous improvement, and with an external focus on the customer.
It aims to achieve this via formative self-assessment and reflection, rather than summative

judgements, through a continuous process of plan-do-check-action. Overall, it is a holistic
approach to customer satisfaction through enhancement, empowerment and development.
The student/learner is seen as the primary participant (Tannock, 1994), and it is important
to focus on such groups through the use of 'Plan-Do-Check-Action' cycles (EDC, 1994;
Hansen, 1993; Saunders and Walker, 1991).

A TQM approach is seen to have a number of benefits. Firstly, many of the macroapproaches say little about the role of the learner/student in quality. As stated in earlier,
quality methods should also utilise and develop full range of cognitive abilities (identified
in Chapter 3). TQM in higher education emphasises the centrality of the learner in the
learning process (Muller and Funnell, 1993), where quality is related to the transformational
process, through which learners are increasingly empowered to take control of their
learning. Secondly, it is argued that by making explicit what an organisation is about, who
its customers are and what its products are, should lead to a clear articulation and shared
image as to its purpose (McCulloch, 1993). Doherty (1993) argues that the explicit
procedural system of ISO 9000 links well with the company-wide TQM philosophy.
Thirdly, TQM emphasises involvement, participation, responsibility and individual
autonomy (McCulloch, 1993), and this is seen to fit in well with the 'transformational'
view of academia (see Chapter Two) that this dissertation has been arguing for. Fourthly,
TQM emphasises the link between the different levels of an organisation hierarchy, i.e.
institutional and individual levels (McCulloch, 1992), as it emphasises the importance of
the organisational culture rather than the bureaucratic processes. Fifthly, it is argued that
TQM is better suited to the existing culture of higher education than other quality
approaches (Tannock, 1994). Finally, Yorke (1994) identifies a number of features from
industrial total quality that are generally applicable to academia. These include: designing
and building quality into educational programmes rather than concentrating on post-process
rectification; continual quality improvement based on reflective practices; delegation of
responsibility to the most appropriate level for action; and trust in colleagues (i.e. the
concept of the 'internal customer'). Such an approach would rely on a greater degree of
self-regulation, a culture of continuous quality improvement, open self-appraisal, and a
focus on customers, whether they be external or internal (Yorke, 1994).
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However, there are a number of drawbacks and barriers to the TQM approach. Firstly, a
'Total Quality' approach needs to be integrated into the teaching-learning process if real
breakthroughs are to be made (Hansen, 1993). However, at present internal barriers exist
which preclude the implementation of TQM into many British universities (Chaston, 1994;
Coate 1993; Harvey, 1995a; Yorke, 1994), e.g. lack of top management support, lack of
effective teamwork, and the strong academic commitment to subject disciplines. Secondly,
it is argued (Coate, 1993; Doherty, 1993; Middlehurst, 1992; Porter and Oakland, undated;
Tannock, 1991) that full implementation of a TQM approach is difficult, as the process is
a long-term one involving changes in organisational culture and philosophy resulting in a
never-ending commitment to quality improvement. Such cultural change can take a
minimum of five years (Coate, 1993). Thirdly, these problems are compounded by the
multiple participants and complex accountability relationships in higher education (Yorke,
1994), where it is important to identify both internal and external 'customers' (Choppin,
1992). Fourthly, many supposed quality initiatives do not involve everyone, for example
Hansen (1993) advocates setting up teams to ensure continuous improvement, but such
teams only included a few select students (i.e. not 'organisation-wide' involvement).
Fifthly, there are a number of 'cultural barriers' to implementing TQM and continuous
improvement (Lascelles and Dale, 1990; Materna and Rothe, 1992; Newall and 'Dale,
1991). Those identified include: poor management commitment, poor employee
involvement, cultural differences, short term focus (i.e. the attitude "if it ain't broke, don't
fix it"), lack of understanding (i.e between the 'goal' of TQM and the 'enabling
mechanism' of continuous improvement), transactional leadership (i.e. reacting to events)
rather than transformational leadership (i.e. shaping future events), fear of change (where
change is seen as a threat rather than as an opportunity), fear of self-analysis (i.e. problems
are always someone's fault), inadequate skills or training, and poor availability of accurate
and relevant information. Finally, TQM can be can be seen as a 'power model', where the
emphasis is on increasing productivity and reducing waste, or a 'quality model', where the
emphasis is on developing the individual (Williams, P. 1993), whether they be students or
staff.

4.8 The Role of Performance Indicators
When discussing conceptions of quality, and the role that quality plays in higher education.
it is necessary to introduce the issue of 'performance indicators' (PI). These are measures
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designed to assess how well (i.e. to what degree) objectives have been met, by providing
a statement against which achievement in an area or activity can be evaluated
(Hertfordshire Evaluation Team, 1990). The rationale for such measures appears to have
its roots in the natural sciences (see Chapter 6), where, according to Lord Kelvin, "I often
say that when you can measure what you are speaking about, and express it in numbers,
you know something about it; but when you cannot measure it, when you cannot express
it in numbers, your knowledge is of a meagre and unsatisfactory kind" (quoted in Jones,
p. xvi). Within quality improvement initiatives it is important to base decisions on facts
(Bergman and Klefsjo, 1994) and have a means of measurement and feedback (Dale and
Plunkett, 1995). Frank Price (cited in Lascelles and Dale, 1990, p. 141) argues that there
should be "no measurement without recording, no recording without analysis, and no
analysis without action" in systematic quality improvement. It will be argued later that
these measures do not have to be quantitative. According to Pring (1992), performance
indicators are used to assure that quality exists, by helping to define and assess whether a
specific purpose has been achieved. Certain conceptions favour quantitative indicators (e.g.
'value added', 'conformance to requirements', value for money'), and indicators often used
(Johnes and Taylor, 1990) include non-completion rates by students, distribution of degree
awards, percentage of graduates entering employment, percentage of graduates entering
further study, and average course entry qualifications. However, "different views of quality
lead to different methods of assessing quality and.... generate alternative sets of
performance indicators" (Barnett, 1992, p. 3). There has been much debate and criticism
for the current 'trend' towards purely quantitative methods in higher education, and many
qualitative indicators have been ignored. Barnett (1992, p. 13-14) argues that such
numerical indicators "can prompt investigations which in tum can lead to insights into
quality .... by themselves they are devoid of informational content".

The criticism of quantitative indicators is based on a number of arguments. Firstly,
indicators aimed at assessing the transformative orientation of higher education are difficult
to attain (Pring, 1992), where such measures tend to be based on outputs or inputs, rather
than the transformation process that links the two (Johnes and Taylor, 1990). Therefore,
performance indicators are used as a surrogate measure of the quality of the educational
process (Ball, 1985; Barnett, 1992), i.e. these indicators do not provide direct information
as to the quality of the process. TQM is centred around individual involvement in
organisation-wide quality improvement. However, many organisation appear to concentrate
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on the quantitative processes (Newall and Dale, 1991). To this end Bassis (1986) argues
that quality of education should be measured by the development of learners rather than
traditional criteria that focus on the resources used (i.e. value for money). Barnett (1992,
p. 9) argues that "conceptions of higher education do not easily lend themselves to
evaluation by numerical performance indicators. The complexity and open-endedness of the
human transactions involved are not captured by the simplicity and fixity of numbers". This
observation leads to the second criticism, where convenient measures are identified and a
rationale constructed to give them credibility in measuring quality (Harvey and Green,
1993, Muller and Furnell, 1993; Sallis and Hingley, 1992b). lohnes and Taylor (1990)
argue that much of the work on performance indicators concentrates on methodological
issues, and there have been few attempts to construct or evaluate specific performance
indicators. They also observe that the choice of indicator is often motivated by data
availability, rather than by any attempt to define a set of objectives and then produce data
which relate specifically to these objectives. Often, only the easiest and most visible (and
possibly least important) variables are measured (Bayley, 1992), and Harvey and Green
(1993, p. 29) observe that "convenient measures are seized upon and a rationale constructed
to give them credibility in measuring quality". The third criticism is that quantitative
performance indicators can lead to a too detailed specification of objectives (Elton, 1988),
where they may restrict the trans formative process of learning (e.g. a concentrating on
vocational and economic centred skills, may lead to less emphasis on developing the higher
cognitive abilities). Fourthly, measurable things are often out of date (Ball, 1985; Barnett,
1992), where there is a danger of "making judgements on assessments of past quality, and
assuming that they will apply in the future" (Ball, 1985, p. 100).

Barnett (1992) criticises approaches to quality that only focus on inputs and outputs (e.g.
increased throughput of students, number of students entering employment, increased
diversity of students' background), and ignore the quality of the educational process or the
type of learning accomplished by a student. He argues that quality that is based on the
product of higher education is flawed, and that what should be examined is the quality of
the educational process. In effect, indicators of educational 'product' are being used as
surrogate indicators of the educational 'process'. Bolton (1986) reports on an initiative at
Bath University, aimed at designing a course that encourages students to develop skills.
abilities, attitudes and motivations that would be suited to a dynamic and complex
environment (i.e. innovative, rather than maintenance, learning). He reports that traditional
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evaluation method, aimed at measurable outputs, would have resulted in distortion of the
course curriculum, where "our attempts to reduce complexity may deny us the full
experience of the whole and will restrict our ability to communicate to others the fullness
of that complexity; for we reduce and quantify according to our own value system and
require the receivers to reconstruct our vision as best they can" (Bolton, 1986, p. 181).
Such quantitative measures would, in effect, 'destroy' that which was being created. To
overcome this problem, new instruments were introduced that were less 'precise' than
traditional academic tests, but which were more 'valid' (e.g. student peer rating of oral
presentations, student self-assessment of teamworking exercises).

It is argued, therefore, that the use of such rigorous performance indicators has distorted

the purpose of higher education, from a 'transformational' orientation, to a more
economic-centred,' value for money' orientation. The indicators gathered are rarely used
to inform the participants in the education process (i.e. staff and students) as to how they
can improve their own performance (i.e. they do not 'feed' the learning cycles), and often
encourage systems that concentrate on the product of education (e.g. how many graduates
are employed?, how many student received a first class degree?, etc.). This dissertation
argues that to develop the systems that promote and engender the transformational
'purpose' of engineering education, it is necessary to develop systems that support this
purpose (i.e. that concentrate on developing the students full range of cognitive abilities
through active learning cycles). This thesis forms the basis of Chapter 5 and the Case Study
in Chapter 7.

4.9 Barriers to Quality in Higher Education

There seem to be a number of generic barriers to achieving quality in higher education.
Firstly, there are differing conceptions of quality and confusion over alien the vocabulary
of quality, e.g. 'customer' and 'process improvement' (Coates, 1993; Geddes, 1993; Hansen,
1993; Middlehurst, 1992). Secondly, there is difficulty in achieving consensus about what
quality is and how it can be achieved due to the large number of participants in higher
education, i.e. what is the 'purpose' of higher education (Middlehurst, 1992, Saunders and
Walker, 1991). Thirdly, there are difficulties over who should be the judge of whether
quality exists and what kind of judgement should be involved (Middlehurst, 1992). Internal
resistance to quality initiatives has resulted from perceptions that such initiatives are
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identified with Government emphasis on reducing unit costs and increasing student numbers
(Harvey and Green, 1993). Fourthly, the nature of the education process itself causes
confusion, i.e. what is the 'product'?, what is the 'process'? (Middlehurst, 1992). Fifthly,
there is the cost in resources and time on implementing quality initiatives (Coates, 1993;
Geddes, 1993; Hansen, 1993; Levine et al, 1988; Middlehurst, 1992). Finally, there is the
supportive culture necessary for quality. Such cultures take a long time to develop and,
once developed, can become fixed and difficult to change (Taylor and Hill, 1993b). The
loose management structure and the nature of academic work can all potentially inhibit the
development of this culture (Saunders and Walker, 1991), e.g. university bureaucracy and
management structures, and unreceptive attitudes (i.e. an unwillingness to change). The
eradication of the binary divide can be seen to have provided many former Polytechnics
with 'restart' opportunities, and this is backed by the number of ambitious quality
initiatives emerging from these institutions (e.g. Doherty, 1993; Geddes, 1993). From the
above discussion, quality improvement can be seen as a form of organisational change
(Lascelles and Dale, 1990), motivated by internal and external factors (e.g. competitors,
customer demands, chief executives and restart ventures). Achieving this quality
improvement involves a cultural change, and the thesis presented in this dissertation argues
that such quality improvement systems can assist this cultural change. This argument is
developed in the rest of this dissertation.

4.10 Conclusions
It has been argued that the purpose of engineering education should be that of a
'transformational' orientation towards the student. This involves developing the full range
of cognitive abilities as a foundation for 'lifelong' learning. To achieve this purpose
requires certain systems and techniques. In this Chapter the broad range of generic
definitions of quality, and the various systems for achieving quality have been discussed.
It has been demonstrated that prevention-based systems, emphasising a culture of proactive
process design, continuous improvement and organisation-wide involvement are essential
for the attainment and maintenance of qUality. As higher education can be seen as a service
'industry', peculiarities of quality in such settings were highlighted. The increase in quality
initiatives in higher education was attributed to movements in the triangle of forces in
higher education, particularly increased state authority control and market influence. This
multitude of participants, each with their own quality agenda. has led to much confusion.
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The primary participant was identified as the student, as the pnmary aIm of higher
education is developing the full range of learning abilities (i.e. the cognitive domain).
Current quality initiatives within engineering higher education were seen to do little to
enhance and develop the full range of cognitive abilities within a student, as they are seen
to act at a macro-level, were motivated by external factors (i.e. any quality initiatives are
not 'internalised' by the learner) and relied on a quantitative and summative assessment
(i.e. via numerical performance indicators). There were a number of barriers to quality in
higher education, mostly related to problems of inappropriate or un supportive organisational
culture. From this chapter it can be argued that a quality system that promotes and develops
an organisation-wide culture of continuous self-critical analysis and reflection, should also
have an impact on developing the full range of cognitive abilities, with such systems
requiring a more flexible set of qualitative performance indicators. From this focus on
self-reflection, analysis, and improvement, it can be seen that there is a relationship
between learning and quality. It is this issue that forms the next Chapter.
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Chapter 5 - Quality Systems to Improve the Learning Process
So far it has been argued that the purpose of engineering education should be orientated
towards 'transforming' the student by developing the full range of cognitive abilities (the
fitness of purpose criteria). This requires action on the learning process, and involves
encouraging and enabling students to plan, enact, review and improve their approach to
learning. It has also been argued that such a purpose requires systems that ensure that the
purpose is being achieved (the fitness for purpose criteria). In the previous chapter it was
shown that a robust form of such systems involved continuous personal improvement, via
cycles of self-review, analysis and reflection, on an organisation-wide basis. This chapter
takes the discussion one stage further, and argues that the systems necessary for ensuring
the fitness of purpose criteria (i.e. continuous learning cycles) and the fitness for purpose
criteria (i.e. continuous improvement cycles), are inter-related. Thus, such learning and
quality improvement cycles are one in the same. The introduction of the systems that
support such cycles is dependant on the culture of the host organisation. The thesis
presented in this dissertation, therefore, contends that quality improvement systems, based
on developments in manufacturing industry, can be used in engineering education to
promote a culture that engenders a positive learning approach. This chapter aims to clarify
this link between learning and quality, and to provide a link to the research methodology.

5.1 Learning
From the discussions in Chapters 2 and 3, it was argued that the purpose of engineering
higher education is to develop the competence of learners to learn across the full range of
cognitive abilities. This competence is necessary in both the process of learning (i.e.
learning-to-Iearn), where emphasis is placed on personal development, and in the product
of learning (i.e. a grounding in engineering theory and applications), where the emphasis
is on dissemination. Therefore, engineering education needs to provide learners with both
the knowledge base and capability for future learning. It was shown that these
competencies are most effectively fostered in educational systems that encourage a learner
to reflect actively on their studying. To this end, the learner must engage in a continuous
cycle of self-analysis and self-improvement, i.e. planning, doing, reflecting, and
conceptualising (see Figure 5.1). This is because learning is a process of cognitive
construction, and that for learning to be effective the learner needs to be involved in the
construction process. Therefore, engineering education requires the active involvement of
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learner in the learning process and an awareness of the learner's own responsibility for
learning.
DO
REFLECI'

PLAN
DO
REFLECf

PLAN
DO
REFLECI'

Figure 5.1:

The Learning Cycle

5.2 Quality Improvement

In Chapter 4 it was shown that the success of quality initiatives partly lies within the
cognitive and affective domains, where participants are empowered to take ownership of
the process and use it to form a continuous cycle of improvement, i.e. improvements
undertaken on a continuous basis by everyone in the organisation. To this end, the
participant must engage in a continuous cycle of self-analysis and self-improvement, i.e.
planning, doing, reviewing and acting (see Figure 5.2). It was stressed that such quality
initiatives need to be proactive rather than reactive, and oriented to design and in-process
methods rather than post-process rectification.

Therefore, underpinning all the quality

initiatives are the concepts of active, in-process self-reflection, self-analysis and selfimprovement (i.e. learning). Therefore the focus is on the 'internal/micro' and
'internal/macro' levels (see 4.7.3 and 4.7.4).

5.3 Matching Learning to Quality

From the discussion above, and those in Chapters 2, 3 and 4, we can see that learning and
quality improvement have a number of factors in common. They both:

•

Involve a change in attitudes and behaviours, i.e. they both involve a transformational
orientation;
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Figure 5.2:

The Quality Cycle

•

Require a shift from a short-term to a long-term focus;

•

Require active participation;

•

Are dependent on organisational culture;

•

Involve individual responsibility;

•

Involve empowerment of participants;

•

Require some individual autonomy;

•

Involve continuous improvement based on reflective practices;

•

Must work with, rather than above participants;

• Must be internally generated, not externally imposed;
The foundation to this link between learning and quality is the strong connection between
the respective continuous improvement cycles (see Figure 5.3). By encouraging a
'transformative' view of both learning and quality, where there is an integration of
evaluation, enhancement and learning, a quality system becomes a learning system, and a
learning system becomes a quality system. Therefore, learning and quality systems need
to be active, integrated, cumulative and aimed at understanding. Both these cycles require
an environment that involves bottom-up commitment and top-down encouragement, in other
words, organisation-wide continuous quality and learning improvement. Such changes
require not only a new set of systems, but also the development of a new management
philosophy and culture.
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Figure 5.3:

The Learning and Quality Improvement Cycle.

5.4 Organisational Philosophy and Culture

A quality culture in higher education is concerned with developing the analytical and
critical abilities of a learner (Harvey and Green, 1993). In order to bring about the
organisational change necessary for quality, it is necessary to change the norms and values
within that organisation, so that greater attention is paid to teaching, learning, and the
relationship between them. In effect the organisational culture has to be rebuilt so as to
support central aims and high quality (Bassis, 1986). Organisational culture has been
described as "the philosophy and values which create a common understanding among
organisational members concerning the organization's mission and how its members should
behave" (Taylor and Hill, 1993b, p. 16). In order to accommodate new ways of thinking
and performing, there needs to be an organisational culture change (Liberatore, 1993). This
is difficult, as most established organisational systems (whether formal or informal) are
resistant to change, 'soft', essentially holistic, historically determined, and socially
constructed. Liberatore (1993, p. 61) observes that "as the systems develop, they reinforce
that culture in a symbiotic relationship. Any attempt to change the culture declares war on
the systems". Informal and undocumented systems are a major hurdle to cultural change,
and so thorough audits prior to improvement initiatives is required. Before such initiatives
are started it is necessary to change management styles from those that focus on results to
those that focus on processes, i.e. so that the environment supports continuous improvement
(see Figure 5.4).
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How Cultures Develop Within an Organisation (Liberatore, 1993, p. 62).

TQM requires a culture that promotes continuous improvement, creative problem solving,
customer requirements, and that values its human resources. Senior management 'create'
and reinforce inasmuch as more 'value' is placed on what they view as important, what
they measure and how they control. In higher education, a cultural change is difficult as
there is a tradition of conflict between academia and bureaucracy, of a diverse and
differentiated organisation structure, and of a number of diffuse and ambiguous goals
(Bassis, 1986). There is a need for senior management to provide support and
encouragement that motivates and empowers staff (Burge and Tannock, 1992; Clayton,
1993; Doherty, 1993). Therefore, a culture change that ensures top-down support develops
bottom-up initiatives is required, resulting in organisation wide continuous improvement.

It was noted earlier that both quality and learning reqUIre critical self-analysis, self-

reflection and self-review. Therefore, the studentllearner must engage in a structured
approach to these activities. Such commitment is not restricted to the studentllearner - the
educators (i.e. academics) are also lifelong learners (Mathhew and Hughes, 1994). Being
:;>

a professional academic requires a continuing programme of critical reflection where "a
course team should be charged with .... a thoroughgoing review of the course for which it
is responsible .... (calling for) a continuing programme of critical reflection" (Barnett, 1992,
p. 15). Within the engineering institutions this is backed by a commitment to 'Continuing
Professional Development' (CPD). Becher (1992) also views critical self-reflection as a
cornerstone of quality. In Chapter 3 it was argued that development of the full range of
cognitive abilities requires the learner (i.e. student) to participate actively in a self-critical
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cycle of self-reflection and improvement. Therefore, the culture within a department should
set out to support systems that develop such abilities.

5.5 The Way Forward

As discussed earlier, learning and quality systems need to be active, integrated, cumulative
and aimed at understanding. This should result in a more effective system as "processes of
performance review aimed at illuminating the character of educational processes will have
more impact if they are intended to improve the quality of what is on offer (that is, have
future orientations), rather than have judgements on what has happened in the past"
(Barnett, 1992, p. 17). Therefore, the numerical performance indicators are not as important
as the action taken as a result of those indicators. An example of such a system is given
in Figure 5.5.

,
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Self-Evaluation
Design
of
Module,
Course, etc.

Student
Evaluation
- feedback survey
- feedback group

Decision
for
Development

Peer Review

L------I

Development
Activities

t
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Figure 5.5:

A Quality System Based on Development and Action

Many approaches to quality evaluation are motivated by curriculum design considerations
(Muller and Funnell, 1993), where the data gathered is retrospective and of greater use to
future learners. Traditional methods used are dominated by the use of questionnaires, which
do little for the learners sense of ownership or for integration in to the learning process.
As was argued earlier, TQM is based on building quality into the process rather than
excluding defective products at the end of the process. In higher education, there is the
dichotomy of the learner as both this 'process' (i.e. the application of personal cognitive
development) and the resulting 'product' (i.e. developed abilities). This dissertation has
argued that the emphasis should be primarily on the 'process', and this is where quality
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initiatives should be focused (i.e. build quality into the process). It was argued in Chapter
3 that this learning process can be developed by qualitative forms of feedback, based on
analysis, dialogue and discussion. It was also argued that such qualitative methods will be
of greater use than retrospective quantitative feedback, as the focus of such systems is often
on evaluation rather than enhancement and empowerment. Qualitative systems also allow
the learner to gain control of the learning process and form a 'deep' approach, where the
higher level cognitive abilities are developed.

Based on the above argument, it is necessary to find mechanisms that encourage this
approach. One method is by placing "the learner at the centre of the evaluation of the
learner process and outcomes by focusing on qualitative approaches to exploring learner
perceptions of quality. To achieve this the responsibility for evaluation must be built into
the learning process itself and must be owned, in partnership, by learners and tutors"
(Muller and Funnell, 1993, p. 31). By adopting a TQM approach, systems can be
introduced that enhance both quality and the cognitive range of learning. This is because
TQM organisations are essentially learning systems (Tannock and Burge, 1992; Taylor and
Hill, 1993a, 1993b), where the emphasis is on self-improvement, and more focused on the
learning process than curriculum content. This requires a view of education as a learning
process rather than a teaching process (Roxby, 1992), where the emphasis is on how a
subject can best be learnt rather than how it can best be taught.

By focusing on the process, the thesis presented in this dissertation implicitly proposes
engineering education should aim to empower students with the ability to learn how to
learn. This involves a move away from staff lecturing to a passive cohort of learners, and
implies that learners must be more pro-active in integrating their cognitive abilities
(Solomonides and Button, 1994). Learning interventions (e.g. learning-to-Iearn, reflective
workshops, etc.) are of limited value if the educational environment does not support and
encourage the requisite attitudes and values of continuous improvement (Solomonides and
Button, 1994; Zuber-Skerritt, 1992). A call for improvement in student learning will only
be accepted by learners if they perceive that the educational culture and environment
supports such initiatives. This can be achieved by emphasising the process of learning in
combination with the content and basic skills of acquiring subject knowledge. ZuberSkerritt (1992), calls this focus on process and content Metalearning, i.e. a move from
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study skills to learning-to-learn. Methods of facilitating such student development (i.e.
develop the learning process) include (Gibbs, 1991; Zuber-Skerritt, 1992):

• Integration of the content of a course and learning discussions, where students reflect
on the process of teaching and learning immediately after or during studying;

• Taking a student-centred approach, i.e. what conceptions do students have of learning;
• Giving responsibility to students, i.e. "Developing as a learner is a continuous process ....
and unless the student takes responsibility for this process.... aware of how he is
learning and noting what works and what does noL .. then change will be impeded"
(Gibbs, 1991, p. 88);

• Emphasise purpose rather than technique, i.e what study methods are for;
•

Emphasising student awareness, i.e. "need to encourage students' active reflection about
their studying (the cornerstone of their development)" (Gibbs, 1991, p. 90);

•

teaching staff, rather than educationalist or skills counsellors, as learning facilitators;

•

the administrative integration of the learning skills programme into the normal timetable
of the course.

Therefore, the combination of such approaches, with student and staff commitment, form
a positive learning environment. Students learning strategy depends on their perceptions of
lecturer expectations and assessment requirements. Staff need to gain a better understanding
of the learning process and how teaching methods impact on, and develop, this learning
(Gibbs, 1991). Student discussion is seen as vital and should be the main focus (ZuberSkerritt, 1992), as it allows reflection, analysis and improvement both individually and as
a group. In such discussion students need space and time to examine the process of
learning itself, not just the subject matter of their learning (Gibbs, 1991). Formative
evaluation is seen as a powerful tool (Fordyce, 1986), as it provides the learner with
responsive information on which to make decisions.

5.6 The Thesis
From the previous discussions presented in this dissertation, it can be argued that quality
improvement systems, based on developments in manufacturing industry, can be used in
higher education to create a culture that engenders a positive learning approach. The
following Chapters document the approach taken to investigate this thesis, and report on
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the findings of a three and a half year longitudinal research project undertaken in a general
engineering department of a British University.

5.7 Conclusions

The purpose of engineering education is to develop student's cognitive abilities VIa a
'transformative' orientation. Such effective engineering education requires the active
involvement of the learner in the learning process, via a cycle of self-reflection and
self-improvement. Such cycles also form the basis of robust, long-term quality initiatives.
From this 'transformative' link in engineering education, quality cycles are learning cycles
and learning cycles are quality cycles. To implement such cycles requires a certain
management philosophy and organisational culture, where there is organisation-wide
commitment to continuous quality and learning improvement. The systems adopted must
encourage an integrated approach to personal reflection and review on the part of the
learner. The thesis argued that manufacturing quality systems, based on reflection and
review cycles, can be used to develop a culture that encourages an effective approach to
the full range of cognitive abilities (i.e. learning). The next chapter presents the particular
methodology and research approach that was adopted to investigate this thesis.
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Chapter 6 - Methodology
It has been argued that the purpose of engineering education should be based on a
'trans formative ' orientation, where the focus is on developing the students' range of
cognitive abilities via a positive learning environment. This environment involves the
adoption and support of continuous cycles of learning improvement, via planning,
reflecting, etc., on a department-wide basis. The thesis outlined in chapter 5 requires
investigation into whether changes in organisational culture and quality systems can lead
to the development of such a positive learning environment. To examine this requires a
particular methodology that moves beyond quantitative measures and numbers. The
underlying methods adopted in the Case Study presented in this dissertation are examined
and evaluated, and an introduction to the Case Study is given.

6.1 The Role of Research

When studying the natural sciences, there are a number of underlying assumptions (Mouly,
1978). These include: determinism, where events have causes and that these causal links
can be identified and explained in a regular and predictable manner; empiricism, where
reliable knowledge can only originate from experience verified by observation; parsimony,
where observations should be explained in the most economical way; and generality, where
observations on the particular can be inferred to the greater environment.

These assumptions are based on three interrelated approaches to understanding the
environment in which we exist: experience, reasoning and research (Anderson, 1990;
Mouly, 1978). The first approach, experience, is based on an accumulated body of
knowledge and skills. It has been criticised for its haphazard manner, and lack of basis in
scientific and empirical methods. The second approach, reasoning, can be sub-divided into

deductive, inductive, and deductive-inductive. Deductive reasoning is based on a progression
of logical steps, moving from the general to the particular. However, it has been criticised
for being too far removed from observation and experience (i.e. its empirical foundation
was weak), and being susceptible to bias. Such criticisms gave rise to approaches based on
inductive reasoning, where the main focus was observation. With inductive reasoning, a
number of individual cases are observed, which in turn leads to a hypothesis and a
generalisation. Therefore, the basis is on impartial data collection and presentation of
empirical evidence. These two approaches have been combined to form an inductive-
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deductive approach where, through a series of iterations, an investigator operates inductively
from observations, and then deductively from the hypothesis to its implications, so as to
check its validity when compared with accepted knowledge. The third approach, research,
can be defined as the "systematic, controlled, empirical, and critical investigation of
hypothetical propositions about the presumed relations amongst natural phenomena"
(Kerlinger cited in Cohen and Manion, 1994, p. 4). It is, therefore, a combination of
experience and reasoning, and to this end must be regarded as the most effective approach
to understanding our environment.

6.2 Education and the Social Sciences

Education, as a subject area, has been criticised for its reliance on experience over research,
leading to slow and unsure progress (Cohen and Manion, 1994). To overcome this
weakness, they advocate the adoption and application of social science methods to
education and its problems. This, in tum, has lead to a debate over which view of social
science to adopt: the traditional view or the radical view. The traditional view treats social
sciences as exactly the same as the natural sciences, in that it is concerned with discovering
natural and universal laws that regulate and determine human and social behaviour, i.e. it
is objective. The radical view shares the rigour and concerns of the natural sciences and
traditional social sciences, but "emphasizes how people differ from inanimate natural
phenomena" (Cohen and Manion, 1994, p. 5), i.e. it is subjective.

6.3 Objective and Subjective Approaches

These two views (objective and subjective) stem from different conceptions of social reality
and of individual and social behaviours, resulting in different approaches to educational
research (see Table 6.1). According to Burrell and Morgan (cited in Cohen and Manion,
1994), there are four assumptions underlying these two views: ontology, epistemology,
human nature, and methodology.

6.3.1 Ontology
The first assumption, ontology, is concerned with the nature of being, and asks whether
social reality is external to the individual (i.e. imposes itself on an indiyiduals
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Conceptions of social reality

Objectivist

Subjectivist

Philosophical basis

Realism: the world exists and is
knowable as it really is.
Organizations are real entities with
a life of their own.

Idealism: the world exists but
different people construe it in very
different ways. Organizations are
invented social reality.

The role of social science

Discovering the universal laws of
society and human conduct within
it.

Discovering how individual people
interpret the world in which they
live.

Basic units of social reality

The collectivity: society or
organizations.

Individuals acting singly or
together.

Methods of understanding

Identifying conditions or
relationships which permit the
collectivity to exist. Conceiving
what these conditions and
relationships are.

Interpretation of the subjective
meanings which individuals place
upon their action. Discovering the
subjective rules for such action.

Theory

A rational edifice built by
scientists to explain human
behaviour.

Sets of meanings which people
use to make their world and
behaviour within it.

Research

Experimental or quasiexperimental validation of theory.

The search for meaningful
relationships and the discovery of
their consequences for action.

Methodology

Abstraction of reality, especially
through mathematical models and
quantitative analysis.

The representation of reality for
purposes of comparison. Analysis
of language and meaning.

Society

Ordered. Governed by a uniform
set of values and made possible
only by those values.

Conflicted. Governed by the
values of people with access to
power.

Organizations

Goal oriented. Independent of
people. Instruments of order in
society serving both society and
the individual.

Dependent upon people and their
goals. Instruments of power which
some people control and can use
to attain ends which seem good to
them.

Organizational pathologies

Organizations get out of kilter with
social values and individual needs.

Given diverse human ends. there
is always conflict among people
acting to pursue them.

Prescription for change

Change the structure of the
organization to meet social values
and individual needs.

Find out what values are
embodied in organizational action
and whose they are. Changing the
people or change their values if
you can.

Table 6.1: Alternative Bases for Interpreting Social Reality (Based on Cohen and Manion,
1994, pp. 10-11).
consciousness) or is a product of the individuals consciousness? This dichotomy is known
as the nominalist-realist debate.
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6.3.2 Epistemology

This second assumption is concerned with the nature of knowledge, and asks whether
knowledge is real and tangible or whether it is more personal, subjective and
transcendental? If knowledge is hard and objective, then a researcher can take an observer
role and apply the methods of natural science (i.e. positivist stance). However, if knowledge
is personal and subjective (i.e. anti-positivist stance), then researchers reject natural science
methods and become more closely involved with their subjects.

Positivism entails a belief that methods and procedures of the natural SCIences are
appropriate to the social sciences (Bryman, 1993), i.e. methodological naturalism, and that
only phenomena that are observable can be regarded as knowledge. The positivist doctrine
is based on the argument that all knowledge is a result of experience and can only be
advanced by means of observation and experimentation. Therefore, phenomena which
cannot be observed have no validity. This rules out subjective notions, such as 'feelings'
or 'experience', unless they are observable, i.e. phenomenalism/empiricism. This stance,
therefore, argues that knowledge is the result of both accumulated facts, which in turn
result in theories and 'laws'( i.e. inductivism), and the subjecting of such hypotheses to
empirical testing (i.e. deductivism).

However, such an approach is less successful when applied to human behaviour, where "the
immense complexity of human nature and illusive and intangible quality of social
phenomenon contrast strikingly with the order of the natural world" (Cohen and Manion,
1994, p. 12). If education is viewed as a process (see Chapter 3), then there is a need for
research methods which themselves are process-oriented, flexible and adaptable to changes
in variable circumstances (Anderson, 1990).

Arguments over positivist and non-positivist can be explained in terms of normative and
interpretive models. The normative paradigm argues that human behaviour is governed by

rules and should be investigated using natural science methods, whereas the interpretive
paradigm is concerned with the individual, and avoids methods that impose external
structure. These differences between these approaches is shown in Table 6.2
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Nonnative

Interpretive

Society and the social system

The individual

Mediumllarge-scale research

Small-scale research

Impersonal, anonymous forces regulating
behaviour

Human actions continuously recreating social life

Model of natural sciences

Non-statistical

'Objectivity'

'Subjectivity ,

Research conducted 'from the outside'

Personal involvement of the researcher

Generalizing from the specific

Interpreting the specific

Explaining behaviour/seeking causes

Understanding actions/meanings rather than
causes

Assuming the taken-for-granted

Investigating the taken-for-granted

Macro-concepts: society, institutions, norms,
positions, roles, expectations

Micro-concepts: individual perspective, personal
constructs, definitions of situations

Structuralists

Phenomenologists, ethnomethodologists

Table 6.2: Differing Approaches to the Study of Human Behaviour (Cohen and Manion,
1994, p. 39).

6.3.3 Human Nature
This third assumption is concerned with the connection between human beings and their
environment, and asks whether human beings respond mechanistically to their environment
(i.e. external conditioning) or whether humans are initiators of their own actions (i.e.
internal creativity)? The former is concerned with determinism and the later is concerned
with voluntarism.

6.3.4 Methodology
The three assumptions outlined above impact directly on the methodologies adopted by
researchers, as differing views will require different research methods. This leads to the
fourth assumption, methodology. Traditional methods (e.g. surveys, experiments, etc.) would
be favoured by researchers adopting an objective approach to the social world, and who
treat it like the natural sciences as being 'hard' and external to the individual. Such
approaches will be primarily quantitative, and involve analysing relationships between
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factors with the aim of discovering general laws. This approach is termed nomothetic.
Conversely, radical methods (e.g. personal accounts and observations) would be favoured
by those adopting a more subjective approach, where the social world is more personal and
human-centred. This view stresses the importance of an individual's subjective experience,
and focuses on qualitative ways in which an individual modifies and interprets their
environment. This approach is termed idiographic.

The range of views that encompass these four underlying assumption are summarised in
Table 6.3.

6.4 Quantitative Approaches

Those adopting a positivist stance favour quantitative research methods (Bryman, 1993).
Quantitative research has a logical structure in which theories determine the hypotheses.
These hypotheses take the form of expectations about likely causal links between the
constituent concepts of the hypotheses. Data are collected and analyzed, so that the causal
link specified by the hypothesis can be accepted or rejected. The results are then fed back
into the theory, illustrated in Figure 6.1. Therefore, the research process is both rational and
linear.

6.4.1 Essence of Quantitative Approaches

There are a number of preoccupations in quantitative research (Bryman, 1993), induding
concepts and their measurement; causality; generalization; replication; and individualism,
and these areas are discussed below:

•

Concepts and their measurement, argues that the concepts in the hypothesis need to be
observable so that they can be measured. In social sciences, this tends to be through
using questionnaires and structured observation. As such measures are central to
quantitative research, there is much concern about the technical requirements, i.e.
validity and reliability (Bryman, 1993). Validity refers to the certainty the researcher
has that a measure really does reflect the concept to which it supposed to refer (i.e.
internal validity). Reliability refers to the certainty the researcher has for the consistency

of measurement.
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Dimension

Dichotomy

Objectivist Approach

Subjectivist
Approach

Ontology (i.e. the
nature of being)

Does social reality
impose itself on the
individual (i.e. external
to the individual) or is
it a product of the
individual
consciousness?

Realism: Objects have
a separate, independent
existence and are not
dependent on the
individual.

Nominalism: objects
of thought are merely
words with no
independently
accessible thing
constituting the
meaning of the word.

Epistemology (i.e. the
nature of knowledge)

Is knowledge real and
tangible or is it softer
and more
transcendental?

Positivist: Natural
Science methods can
be used as knowledge
is hard and objective.
A normative stance is
taken, as human
behaviour is governed
by a series of rules.

Anti-Qositivist:
Rejection of Natural
science methods as
knowledge is more
personal and
subjective. An
interpretive stance is
taken, as the focus is
on the internal reality
of the individual (i.e.
avoid imposing an
external structure).

Human Nature (i.e. the
relationship between
individuals and their
environment)

Do individuals respond
mechanistically to their
environment or are
individuals initiators of
their own actions?

Determinism:
Individuals and their
experiences are
products of the
environment (i.e.
external conditioning).

Voluntarism:
Individuals are the
creators of their own
environment (i.e.
internal creativity)

Methodology (i.e. the
research methods
used)

Which method is most
appropriate to each
approach?

Nomothetic: As social
reality is hard and
external to the
individual, a Natural
Science approach can
be used. Normative
and quantifiable
methods are used to
establish relationships
between factors with
the aim of discovering
a general law (eg. predetermined questions,
surveys, experiments,
etc.).

IdiograQhic: As social
reality is personal and
more human-centred,
the focus is on
individual subjective
expenences.
Interpretive methods
examine the
qualitative ways in
which individuals
modify and interpret
their environment (eg.
observation, nondirective depth
interviews, etc.)

Table 6.3: Assumptions Underlying the Objectivist and Subjectivist Approaches.
•

Causality, argues that quantitative research is concerned with establishing the causal
relationship between concepts. Techniques used to ascertain with this are usually either

experimental, via the random assignment of control and experimental groups, or crosssectional analysis, where data is collected at a single point in time. Non-experimental
research is seen as relatively weak, as the researcher is unable to manipulate aspects of
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Intervening Processes

Theory
}---------------------- Deduction

Hypothesis
}---------------------- Operationalization

Observation!
Data Collection
}---------------------- Data Processing

Data Analysis

t----------------------

Interpretation

Findings

---------------------- Induction
Figure 6.1:

The Logical Structure of the Quantitative Research Process (Bryman, 1992,
p.20)

the social environment.

•

Generalization, argues that the results of a study ought to be generalized beyond the
limits of the research location. Therefore, great attention is paid to representative
sampling issues, i.e. that findings "can be legitimately generalized to a wider population
of which the sample is representative" (Bryman, 1993, p. 35). Therefore, general 'laws'
can be established. This is referred to as 'external validity', and describes the extent to
which the findings can be generalized beyond the experiment.

•

Replication, argues that experiments performed under the same conditions should lead
to the same results. Therefore, replication is a means of checking researcher bias and
the applicability of findings to other contexts.

•

Individualism, where quantitative research focuses on the individual, as survey
instruments are given to individuals as discrete objects of inquiry. The responses are
then totalled, though the respondents often do not know each other. Therefore, society
is viewed as an "aggregate of disparate individuals" (Bryman, 1993, p. 39).

It can be argued that researchers who subscribe to an objective view of the social sciences.
adopt research mechanisms and techniques that focus on the areas outlined above.
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6.4.2 Criticisms of Quantitative Approaches

The rational and linear approach, outlined above, has been criticised (Bryman, 1993) as it
overstates the centrality of theory in much quantitative research. Bryman also criticises the
approach for its apparent orderliness and linearity, and the lack of concern over the
influence of resource constraints on decisions. In fact, it can be seen as a "depiction of the
reconstructed, rationalised logic of the research process that is often enshrined in research
reports" (Bryman, 1993, p. 21). In other words, it can be seen as an exercise in 'postdecision rationalisation'. Scientific observation, the basis for many quantitative methods,
has also been criticised (Chadwick et al, 1984), namely:

• You cannot observe something without changing it, i.e. reactivity and the 'Hawthorne
effect'. Here, observable changes in those being studied are attributed to the subjects
awareness that they are part of an experimental group, rather than to any variations in
the conditions which were the intended factors under investigation. Also measurement
can be a change agent, where the initial measurement activity introduces a real change
in what is being measured;
•

You cannot observe something without nnspercelvmg it, as human perception

IS

selective;
•

You cannot interpret (attribute meaning to) an observation without misrepresenting it;

•

You cannot communicate an interpretation of an observation without an additional
misrepresentation.

Positivism demands an absolute level of generalizability and relies on measurable evidence.
It is exemplified by the scientific method and predominates the natural sciences, where
there is a high degree of control over phenomena. However, social sciences are concerned
with human beings and the methodology must recognise the variability that is inherent in
human behaviour. Situations such as these demand the use of approaches that take account
of these phenomena, as it is argued (Allison, 1993) that every phenomena is unique. The
events that form a phenomena are conditioned by interacting variables (e.g. time, culture,
etc.). Because of this interaction, no two situations can be identical and cannot be the basis
for a wider generalisation. Therefore, the nature of problems is revealed by examining the
situations in which these problems exist.
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The controversy above has led to the questioning of the appropriateness of natural science
approaches to the social sciences and education (Anderson, 1990; Bryman, 1993). This
argument is based on the failure to take account of the differences between people and the
objects of the natural sciences. In other words, research methods that revealed and utilized
the character of people as objects of enquiry are required. Social phenomena are conceptdependent (Dey, 1993), unlike natural phenomena, as observations are concept-laden
abstractions based on experience. Therefore, the principle of applying the scientific method
to the study of people is questioned, and more qualitative approaches are favoured.

6.5 Qualitative Approaches

Qualitative approaches to research involve the "study of the social world which seeks to
describe and analyze the culture and behaviour of humans and their groups from the point
of view of those being studied" (Bryman, 1993, p. 46). Such approaches are, therefore,
based on:

•

commitment to viewing actions, values, etc. from the perspective of the people being
studied;

•

providing a detailed description of the social settings they investigate;

•

understanding events, behaviour, etc., in their context;

•

viewing social life as a process rather than static (i.e. longitudinal);

•

avoiding imposing inappropriate 'frames of reference' on the subjects being studies, by
using a relatively open and unstructured research strategy;

•

the formulation and testing of theories in tandem with data collection.

The rationale for qualitative research is based on a number of premises (Marshall and
Rossman, 1989). Firstly, human behaviour is significantly influenced by the setting in
which it occurs, therefore it is necessary to study this behaviour in these settings. The
physical setting and internalised norms, roles and values are crucial, and the research must
operate in a setting where these variables exist. Therefore, qualitative research provides a
systematic, empirical strategy for answering questions about people in a bounded social
context where "people make sense of their own experience and in doing so create their own
reality" (Locke et al, 1993, p. 99). Secondly, some research techniques, associated with
experimental approaches, influence the findings of that research (e.g. the laboratory setting
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or use of questionnaires become artifacts). They affect the subject's behaviour and may not
be able to 'measure' that which the research is interested in, as the subject cannot articulate
it through this research tool (e.g. feeling, interaction, behaviours). Finally, a researcher
cannot understand human behaviour without understanding the framework in which subjects
interpret thoughts, feelings and actions.

6.5.1 The Philosophical Foundations of Qualitative Research

Qualitative research is underpinned by the intellectual fields of phenomenology, symbolic
interactionism, verstehen, naturalism, and ethogenics. These fields embrace more than data
gathering techniques (Bryman, 1993), rather they provide a firm philosophical foundation.

Phenomenology is concerned with the constructs that people use in order to make the world
meaningful and intelligible to them. This approach argues that the subject matter of social
sciences is fundamentally different from that of natural sciences (i.e. people and their social
reality as opposed to atoms or molecules), and that any attempt to understand this social
reality must be based in the participant's experience of that social reality. Therefore, the
researcher must identify the participant's interpretive devices which provide the motivations
for their actions. Failure to recognise the "meaningful nature of everyday experience runs
the risk of losing touch with social reality and imposing instead a fictional non-existent
world constructed by the scientific observer" (Bryman, 1993, p. 52). Therefore, actions
must be examined by researchers in terms of the subject's own interpretation of his or her
actions and motivations.

Symbolic Interactionism views social life "as an unfolding process in which the individual
interprets his or her own environment and acts on the basis of that interpretation" (Bryman,
1993, p. 54). Therefore, a stimulus to act undergoes an interpretive process before a
response is carried out. Verstehenlunderstanding, where this 'understanding' has two facets:
direct observational understanding of the subjective meaning of an act; and the explanatory
understanding, in which the act is placed in a sequence of action, the understanding of
which "can be treated as an explanation of the actual course of behaviour" (Bryman, 1993,

p.57).
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Naturalism involves researchers treating the phenomena being studies as naturally as

possible. Therefore, the researcher should get 'close' to his or her subjects and not impose
the 'artificial' methods of quantitative research on them. Ethogenics rejects the use of
experimentation, viewing it as the creation of a "mechanistic conception of people who are
viewed as simply responding to experimentally induced stimuli" (Bryman, 1993, p. 59).

6.5.2 Advantages of Qualitative Research

Qualitative research emphasises getting close to the subjects of study, and that experience
is the best way to understand social behaviour (i.e. discover subjects definition of the
situation) Therefore, the objective is to describe social realities from the perspective of the
subjects, not the observers (Chadwick et al, 1984). This has the advantage of viewing
behaviour in its natural setting; providing a greater depth of understanding; and allowing
greater flexibility. In some cases the researcher avoids the elaboration of a theory before
the research study so as to increase the 'impartiality' of the study (Bryman, 1993).

6.5.3 Problems with Qualitative Research

Research using a qualitative approach encounters a number of contentious areas (Bryman,
1993). Firstly, the ability of the researcher to interpret events from the subjects point of
view is questioned. Secondly, the relationship between theory and research can be weak,
where qualitative research is criticised for not instilling theoretical elements (Bryman,
1993). To overcome this the researcher must show how, in examining a specific setting or
set of individuals, he or she is studying a case of a larger phenomena. The linking of
specific research issues to larger theoretical constructs shows the research study illuminates
a larger issue, and is, therefore, of significance (Marshall and Rossman, 1989). Finally, the
extent to which qualitative research from case studies can be generalized beyond the
confines of the particular case are questioned (i.e. limited external validity). Researchers
can overcome this problem by demonstrating that the research was guided by theoretical
concepts and models, and that a number of methods were used, i.e. triangulation techniques
that involve the use of multiple-data-collection methods to increase the accuracy of the data
(Cohen and Manion, 1994). However, qualitative research does not pretend to be replicable,
as controlling the research setting destroys the interaction we are interested in. The
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emphasis is on recording these interactions as they occur, and they cannot be replicated as
the real world changes.

In addition to these larger issues, there are a number of smaller problems, namely: the
ethics of researching human behaviour; the danger that the research may be too
unstructured as to be meaningless; the loss of detachment of the researcher (i.e. 'going
native'); and potential poor reliability, as they can involve single events observed by a
single researcher (Chadwick et al, 1984).

6.6 Quantitative Research Versus Qualitative Research

Quantitative and qualitative methods operate with "divergent principles regarding what is
knowledge about the social world and how it legitimately be produced" (B ryman , 1993, p.
50), and these differences are illustrated in Table 6.4. Researchers are conditioned to think
of research as a process that uses instruments and is analyzed by reducing the collected
data to numbers (i.e. quantitative approaches). Quantitative researchers seek "explanations
and predictions that will generalize to other persons and places" (Glesne and Peshkin, 1992,
p. 6), and their role is to observe and measure objectively (i.e. without 'contaminating' the
data). Qualitative research is concerned with "coming to understand and interpret how the
various participants in a social setting construct the world around them" (Glesne and
Pes hkin , 1992, p. 6), and research designs involve interacting with, rather that acting on,
subjects through in-depth, long-term association. Generally, a positivist approach (where
there are positive facts and observable behaviour) uses quantitative methods, and a
phenomenalist approach (where there are descriptions and classifications of phenomena)
uses qualitative methods (Allison, 1993). Therefore, quantitative and qualitative research
approaches have differing objectives and orientations.

It is argued that this quantitative/qualitative dichotomy is somewhat artificial, and that most

research involves a combination of approaches and methods (Bryman, 1993). These
research hybrids contain elements of both traditions, either through a combination of
methods of data collection, or a method using qualitative methods of data collection within
a research design typically associated with quantitative research. Reasons for adopting a
predominantly qualitative approach include (Marshall and Rossman, 1989):
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Category

Quantitative

Qualitative

Approach

Test the validity of theories.
Begins with hypothesis and theories.
Manipulation and control.
Experimentation.
Deductive.
Component Analysis.
Seeks consensus, the nonn
Reduces data to numerical indices.
Abstract language in write-up.

The respondents of the study fonn the
focus.
Ends with hypotheses and grounded theory.
Emergence and portrayal.
Researcher as instrument.
Inductive.
Searches for patterns.
Seeks pluralism, complexity.
Makes minor use of numerical indices.
Descriptive write-up.

Assumptions

Social facts have an objective reality, as social
reality is static and external to participants.
Primacy of method.
Variables can be identified and relationships
measured.
Outsider's point of view.

Social reality is processual and socially
constructed by participants.
Primacy of subject matter.
Variables are complex, interwoven, and
difficult to measure.
Insider's point of view.

Purpose

Research highly defined at the beginning.

Generalizability .
Prediction.
Causal Explanations.

Less standardised approach, focusing on
observations, conversations and infonnal
interviewing.
Contextualization.
Interpretation.
Understanding respondent's perspectives.

Relationship between
theory/concepts and research

Confirmation, where theory is starting point
for investigation

Emergent, where theory is discovered form
investigation

Role of qualitative research

Preparatory, in that it helps identify
hypotheses

Means to explore the participants
interpretations

Sample Selection

Carefully chosen and pre-defined.

Determined by who researcher meets during
the course of field-work. The 'sample' is
constantly shifting.

Research Strategy

Structured and closed

Unstructured and open

Results and Analysis

In the form of causal propositions, and reflect
what the researcher thought important about
the subject.

Descriptive accounts concerned with
respondents perceptions, and reflect what
respondents thought important about the
subject.

Scope of findings

Nomothetic, relating to the establishing of
general 'laws' that are not reliant on time or
place

Ideographic, relating findings to a specific
time and place, so that the generalizability
is unknown

Nature and Presentation of
Data

Hard, rigorous and reliable (i.e. 'precise',
'systematic' and verifiable), in the form of
tables, graphs, etc.

Rich, deep (i.e. 'detailed' and 'penetrating'),
in the fonn of quotations and detailed
descriptions.

Relationship Between
Researcher and Participant

Distant and fleeting

Close and sustained

Researchers Role

Detachment and Impartiality.
Objective portrayal.

Personal involvement and partiality.
Empathic understanding.

Table 6.4: Comparison of Quantitative and Qualitative Research.

•

research that cannot be done experimentally

• research that takes an in-depth look at processes

• research that seeks to explore why policy and practice do not work
• research on innovative systems
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• research on informal and unstructured linkages and processes in organisations (i.e .
culture)

• research on actual, rather than stated, organizational goals and practices .
Therefore, researchers use qualitative approaches for "research that is exploratory or
descriptive and that stresses the importance of context, setting and the subjects' frame of
reference" (Marshall and Rossman, 1989, p. 46). Qualitative research is "not a clear cut
sequence of procedures following a neat pattern, but a messy interaction between the
conceptual and empirical world, deduction and induction occurring at the same time"
(Bechhofer quoted in Bryman and Burgess, 1994a, p. 2), where research design, data
collection and analysis are simultaneous and continuous processes.

6.7 Educational Research

Research in education is "a disciplined attempt to address questions or solve problems
through the collection and analysis of primary data for the purpose of description,
explanation, generalization and prediction" (Anderson, 1990, p. 4). However, this does not
mean that educational researchers must adopt positivist/natural sciences approaches. The
following quote illustrates this point:

"How does one design research to capture educational acts in a spirit of enquiry?
One way is to attempt to catch them in the form of an experiment; another is to
observe them and carefully record them. An experiment is shaped to sharpen the
bearing of observations on certain questions and if possible to enable observations
to be expressed as measurement. Naturalistic observation responds to the natural
shape of events and attempts to portray them in a way that makes them open to
people who did not have first-hand experience of them.... in experiment we are
fishing for generalizations; in case study we are portraying experiences that while
they do not offer general laws, can be applied to new situations we meet."
(Lawrence Stenhouse quoted in Rudduck, 1984, p. 189).

Therefore, the testing of hypotheses is of limited use in educational settings, rather research
should be a means of solving problems (Anderson, 1990), i.e. applied research.
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6.7.1 Applied Research

Applied research can be distinguished from theoretical research through its "requirements
to meet specific information needs and its potential for actionable outcomes" (Ritchie and
Spencer, 1994, p. 173). In applied research, qualitative methods have a variety of
objectives: contextual, diagnostic, evaluative and strategic (see Table 6.5). Most researchers
attempt to address more than one of these groups of questions. This in tum has implications
for the type of educational research to be carried out, and this is illustrated in Table 6.6.
Applied research uses the scientific method to "answer a specific question for a specific
group at a given point in time" (Chadwick et al, 1984, p. 9).
Contextual

Diagnostic

Evaluative

Strategic

Identifying the
nature and form of
what exists

Examining the
reasons for, or
causes of what exists

Appraising the
effectiveness of what
exists

Identifying new
theories, policies,
plans or actions

Example:
• what are the
dimensions of
attitudes or
perceptions held?
• what is the nature
of peoples
experiences?
·what elements
operate within the
system?

Example:
• what factors
underline particular
attitudes or
perceptions?
• why are decisions
or actions taken, or
not taken?
• why are
programmes not
being used?

Example:
• what affects the
successful delivery
of programmes?
• how do experiences
affect subsequent
behaviours?
• what barriers exist
to systems
operating?

Example:
• what types of
programmes are
required to meet
needs?
• what actions are
needed to make
programmes more
effective?
• how can systems
be improved?

Table 6.5: Objectives of Qualitative Research.

6.7.2 Action Research

Many of the advances in educational theory have had little significant impact on learning
and teaching practice in higher education. This is largely because most academics are
unaware of recent theories, principles and methods of learning and teaching (Zuber-Skerritt,
1992). Action research is a means to overcome this barrier, and involves a "collaborative,
critical enquiry by the academics themselves (rather than expert educational researchers)
in their own teaching practice, into problems of student learning and into curriculum
problems. It is professional development through academic course development, group
reflection, action, evaluation and improved practice" (Zuber-Skerritt, 1992, p. 1). Therefore,
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Research
Type:

Descriptive

Explanatory
(Internal Validity)

Generalization
(External Validity)

Basic
(Theoretical)

Major
Questions:

What is
happening?
What happened in
the past?

What is causing it to
happen?
Why did it happen?

Will the same thing
happen under different
circumstances?

Is there some
underlying principle
at work?

Traditional
Associated
Disciplines:

Anthropology
History
Natural Sciences
Sociology

Anthropology
Behavioural
Sciences
History
Natural Sciences
Psychology
Sociology

Behavioural Sciences
Natural Sciences
Psychology

Behavioural
Sciences
Natural Sciences
Psychology
Philosophy

Methods!
Approaches:

Case Study
Content Analysis
Ethnography
Observation
Policy Research
Programme
Evaluation
Survey Research

Case Study
Comparative
Correlational
Ethnography
Observation
Time Series
Analysis

Causal-Comparati ve
Experimental
Meta Analysis
Case Studies
Predictive QuasiExperimental

Experimental
Meta Analysis
Policy Research
Time Series
Analysis

Table 6.6: Four Types of Educational Research (Anderson, 1990, p. 7)

teachers are disseminators of an action research approach (Rudduck, 1984), and involves
them documenting their teaching approach and learning about their educational actions. It
is, therefore, "a small scale intervention in the functioning of the real world and a close
examination of the effects of such interventions" (Cohen and Manion, 1994, p. 186). The
objective is to design research from which teachers and researchers learn as much as
possible from their educational actions. The principle of action research is that action has
to be justified in professional rather than research terms. The researcher has to work
alongside teachers, respecting their educational aims and professional judgement, but trying
to learn as much as they can for a wider audience about the research topic. This
combination of needs involves supporting teachers in developing a research role alongside
their teaching role. The resulting research may inform practice and lead to action, with the
aim "to improve practice in a systematic way.... to suggest and make changes to the
environment, context or conditions in which practice takes place, and which impede
desirable improvement and effective future development" (Zuber-Skerritt, 1992, p. 11).

6.7.2.a The Process of Action Research
Action research involves those involved in education following a continuous and iterative
cycle of 'Plan-Act-Observe-Reflect' (Zuber-Skerritt, 1992). It focuses on specific problems
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in specific settings and, as such, sacrifices much generalizability for precise knowledge of
a particular situation. Such cycles are similar to those of quality and learning identified in
chapters 3, 4 and 5. In the case of action research:

•

'Plan' involves problem analysis and strategic action;

•

'Action' involves implementation of the strategic plan;

•

'Observation' involves evaluation of the action by appropriate methods and techniques;

•

'Reflection' involves reflecting on the results of evaluation and on the whole action and
research process. This may lead to the identification of a new problem, and therefore
a new cycle.
ACT
OBSERVE

REFLECT

PLAN
ACT
OBSERVE

REFLECT

PLAN
ACT
OBSERVE

REFLECT

Figure 6.2:

The Iterative Process of Action Research.

This step-by-step process is monitored over time by a variety of methods (see 6.8), so that
any feedback can benefit the process immediately. To this end, action research is both
flexible and adaptable. Therefore, there could be a spiral of 'Plan-Act-Observe-Reflect'
cycles (see Figure 6.2), where participants can learn and create knowledge (Zuber-Skerritt,
1992):

•

on the basis of their concrete experience;

• through observing and reflecting on that experience;
• by forming abstract concepts and generalisations;
• by testing the implication of the concept in new situations, which lead to a new
concrete experience and hence a new cycle.
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6.8 Research Methods

Methods in educational research refers to the range of approaches used to "gather data
which are to be used as a basis for inference and interpretation, for explanation and
prediction" (Cohen and Manion, 1994, p. 38). These methods can be positivist or nonpositivist, and normative (e.g. predetermined questions) or interpretive (e.g. non-directive
interviewing, participant observation). Therefore, methods are the techniques and
procedures that researchers use to gather data. It will be argued later in this Chapter that
the thesis presented in this dissertation requires a predominantly qualitative approach, and,
as such, a number of research techniques can be utilised.

6.8.1 Participant Observation

Participant observation is "the sustained immersion of [a] researcher among those whom
he or she seeks to study with a view to generating a rounded, in-depth account of the
group, organization, or whatever" (Bryman, 1993, p. 45). It has also been described as a
"systematic description of events, behaviours and artifacts in the social setting chosen for
study" (Marshall and Rossman, 1989, p. 79). Participant observation can use a range of data
gathering methods, including unstructured interviewing, documentary evidence and more
structured interviews and questionnaires. This allows 'triangulation', where findings from
one data source can be corroborated with another. The use of questionnaires and interviews
may also glean information that is not available via observation alone (e.g. attitudes). They,
therefore, increase the scope and breadth of the participant observation research. Therefore,
participant observation is not a single method, but rather embraces a number of different
methods and styles. This greater variability has led to the term 'field research' being
applied (i.e. distinct from something that is laboratory-based and controlled), where its
value is its flexibility and adaptability. Field notes are kept for later analysis and
interpretation.

In reality, participant observation is a range of methods along a continuum, 'participant'
at one extreme and 'observer' at the other extreme. Therefore, research can range from
complete participant, through participant as observer and observer as participant, to
observer (Burgess, 1984; Glesne and Peshkin, 1992; Marshall and Rossman, 1989; May,
1993).
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6.8.2 Interviews

An interview is defined as "encounters between a researcher and respondent in which the
latter is asked a series of questions relevant to the subject of the research. The respondent's
answers constitute the raw data analyzed at a later point in time by the researcher"
(Ackroyd and Hughes quoted in May, 1993, p. 91). More simply, it can be viewed as " a
conversation with a purpose" (Marshall and Rossman, 1989, p. 82). The interview can vary
in the degree of structure and the amount of freedom respondents are given in replying to
question, and provides a flexible, broad and deep method of gaining data. The interviewing
can be classified as:

• structured, where there is greater comparability between responses but a reduction in
flexibility;

• semi-structured, where specified questions are asked with more freedom to probe;
• group, where there is increased focus on interaction, group dynamics, consensus views;
• unstructured or focused, where the format is more open-ended in character, flexible and
aimed at discovering meaning.

In all interviewing situations, the interviewer must avoid biasing the data. There is the
danger that the involvement of the researcher may 'taint' results, by introducing an
'artificial' variable (May, 1993). Also, owing to small-scale (i.e. local) setting, the results
may not be generalizable (i.e. lack external validity).

The purpose of interviewing is not simply to gather data. It is also a means of considering
relationships, meanings and explanations, with which to pose future questions or understand
later responses. Exploratory interviews are heuristic, and are aimed at developing ideas and
hypotheses, i.e. how respondents think and feel about a particular subject, situation, etc. It
is, therefore, aimed more at collecting ideas rather than data (Oppenheim, 1992). The
interviewer plays a minimal role, so as to avoid leading the respondents. More in-depth
interviewing requires a list of topics to discuss, as there can be no (or few) fixed questions,
and group interviews involve a round table discussion, so that respondents lead off each
other. The issue of question types (i.e. free or closed-response) is discussed later in this
Chapter.
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Unstructured interviewing requIres that the researcher provides ffilillmum guidance,
allowing less constraints for interviewees. The interview itself can be completely unguided
or within a loose structure of themes that are of interest. Therefore, there is considerably
more freedom, scope and depth than, say, survey research, as the interviewee may reveal
a previously unrealised matter of importance to the researcher. In particular, the research
described in this dissertation focused mainly on group interviewing. This is a fonn of
unstructured interviewing with more than one participant, though sometimes based round
a series of key topics and questions. It allows differences between participants to be
highlighted. There is a danger that the interview can cause a disruption to the natural flow
of events (i.e. opposed to the idea of 'naturalism'), though this can be offset by the
systematic knowledge about subjective experience that the technique allows. These personal
interviews produce the fullest and most detailed data, though this more detailed data is not
so easily handled, so that more involved analysis is required (Theodossin and Thomson,
1987).

6.8.3 Questionnaires
The purpose of questionnaires IS to measure some characteristic or OpInIOn of its
respondents (May, 1993). Questionnaires involve a respondent filing out and returning to
the researcher, a self-administered 'interview' (Chadwick et al, 1984), where the questions
and instructions are such that the respondent can act as the 'interviewer'. They can provide
easily quantifiable data, but can also restrain respondents (Theodossin and Thomson, 1987),
by limiting the number and variety of responses, thus simplifying the recording of client
perceptions in the interest of ease of analysis. Respondents are selected via quantitative
methods, as the aim is usually to select a sample that is representative of a wider
population, so that the generalizability of findings can be shown (Bryman, 1993). These
samples can be random, purposive, quota, etc. Questionnaires should use simple language
(i.e. avoiding jargon); aim all the content at the respondent; use simple instructions and
uncomplicated layout; and should be of limited length (Oppenheim, 1992; Theodossin and
Thomson, 1987).
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6.8.3.a Advantages and Disadvantages of Questionnaires

The advantage of questionnaires is that they are very efficient, in tenns of data gathered.
If completed over time, the responses can be more thoughtful and considered. They are also

useful for sensitive topics (especially if anonymous). However, the use of questionnaires
also has a number of disadvantages. They must be brief in order to increase response, and
cannot probe or follow up interesting comments (though open-ended questions can help).
They may be filled in by someone other than the intended respondent, and the respondent
can change or 'tweak' answers.

Questionnaire surveys can be accurate (i.e. repeatable and controllable), generalizable
(providing appropriate sample is available), and quantifiable. However, they provide little
insight in to complex social relationships or indicate patterns of interaction, as they usually
offer only limited range of responses (Marshall and Rossman, 1989). In general,
questionnaires are seen as rigid and fixed (i.e. by their very design, questionnaires
presuppose what are the important issues), whereas participant observation and interviewing
can react to circumstances and situations.

6.S.3.b Question Types
Open-ended or free response questions are more likely to reflect peoples actual responses,
thoughts, etc. (Dey, 1993). They provide a freedom and spontaneity of answers, and an
opportunity to probe. However, they are more time consuming; more costly in interviewer
time; harder to analyze; and require more effort from respondents (Oppenheim, 1992).

Closed-response questions offer a choice of limited but alternative replies. The advantage
of using such questions, rather than open-response, is that they require limited time; involve
no extended writing on the part of the respondent; involve lower costs; are easier to
process; and are easier to make comparisons of responses. However, there is a loss of
spontaneous response; possible bias in answer categories; and can be too crude.

The choice between free or closed-response questions very much depends on the purpose
of the interview or questionnaire.
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6.8.3.c Attitude Measurement

An attitude is a "state of readiness, a tendency to respond in a certain manner when

confronted with a certain stimuli" (Oppenheim, 1994, p. 174). Attitudes are reinforced by
beliefs (i.e. the cognitive aspect). An attitude has both content and intensity (e.g. strongly
disagree). Attitudes and opinions are not isolated units, but interlink and are interdependent
(both vertically and horizontally). Questions aimed at ascertaining respondent's beliefs and
attitudes are more difficult to verify and less reliable, as they rely on the respondents state
of mind. They are also more prone to situational and other biases. Factual questions are
fairly straightforward, but attitude questions are more complex and multi-faceted
(Oppenheim, 1992) and it is, therefore, unwise to rely on a few questions when asking nonfactual questions. In such instances, interviews can be preferable as they allow more depth
and involvement.

6.8.3.d Attitude Rating Scales

Ratings give a numerical value to some kind of assessment or judgement (Oppenheim,
1994). One of the most commonly used rating scales is the Likert scale, where respondents
place their responses on an 'attitude continuum', running from 'strongly agree' to 'agree',
'uncertain', 'disagree' and 'strongly disagree'. These positions are then given simple
weights of 5, 4, 3, 2, 1 for scoring purposes (i.e. an attitudinal scale). Respondents are
asked to judge statements on one of the five positions above, which are then sometimes
totalled. It has been argued that on a five point scale, respondents tend to cluster at the
positive end of the spectrum (Theodossin and Thomson, 1987). To this end, some
researchers use a seven-point degree-of-agreement (Oppenheim, 1994).

The Reliability of Likert scales is good. However, the scale is criticised for its lack of
reproducibility (i.e. the same score can be achieved in a number of different ways, so two
identical scores could have two different meanings). Therefore, Likert's scales provide a
reliable, rough ordering of respondents with regard to a particular attitude (Oppenheim,
1994). They are easily constructed, provide precise information about levels of agreement
or disagreement. Attitudinal scales, in general, are harder to validate owing to their abstract
and indirect nature. They are useful for general descriptive purposes, but are not suited to
precise predictive situations (Oppenheim, 1994).
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6.8.4 Case Studies

A case study is "an interpretive presentation and discussion of the case, resting upon
evidence gathered during the fieldwork" (Rudduck, 1984, p. 202). The researcher is
"permitted to enter, for a limited period, the world in which teachers and pupils act out
their daily routines" (Rudduck, 1984, p. 201). The event does not exist outside the period
in which it is being studied. Data analysis carried out simultaneously with data collection
enable the study to be focused and shaped as it occurs. This can involve writing a reflective
journal, keeping files, etc. In such circumstances, the case study method is useful, but does
not readily permit generalization (Anderson, 1990). In case study research, researchers
observe the characteristics of an individual 'unit' (e.g. student, class, department, faculty,
etc.). The purpose is to identify and analyze the "phenomenon that constitute the 'life
cycles' of the unit with a view to establishing generalisations about the wider population
to which that unit belongs" (Cohen and Manion, 1994, pp. 106-107). In the case study
described by Rudduck (1984), the researchers did not suggest a 'best strategy' for teaching,
but aimed to alert teachers to potential problems of each strategy. They identified a risk
from teachers wanting recipes for action, as well as problems with the dissemination of the
results of action research.

The methods outlined above will now be used as a basis for an introduction to the specific
methodology used in the research case study in Chapter 7.

6.9 Methodology for the Dissertation Research Study

This section aims to describe the methodology adopted for the case study presented in
Chapter 7. It will provide a rationale and framework as to why the particular methods and
strategy were used, and will provide a brief overview to the development and revision of
the methodology as the research study progressed. As the research study adopted an
iterative (i.e. action research) strategy, the progression of the research study and the
development of the methods were carried out in tandem. This progression and development
is, therefore, explored in more detail in Chapter 7.
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6.9.1 Background to the Thesis

The thesis presented in this dissertation postulates the existence of a link between the
various quality initiatives in manufacturing industry and a culture to encourage and improve
the full cognitive range of student learning in engineering higher education. The original
thesis was based on (Lascelles and Dale, 1990; Allison, 1993):

• The literature on higher education, quality management and learning;
• Speculation and a 'felt need' on the part of the researcher;
• Discussions with practitioners and those involved in higher education.

The information gained from this exercise was used to identify the main areas of the
research study. These areas, in tum, were used to devise and develop an appropriate
methodology for examining the thesis.

6.9.2 Foundation of the Chosen Methodology
The research into the thesis was underpinned by a number of factors which, in tum,
influenced the approach taken and methods used. These factors included:

•

the setting (i.e. to examine the culture and systems within a particular engineering
higher education environment);

•

the subjects (i.e. to primarily involve students, but also academic staff as these two
groups of participants shape the learning 'interface');

•

the scope (i.e. deep analysis and examination of the inter-relationship between quality
improvement systems and learning cycles);

•

the span (i.e. a longitudinal study so as to gain an appreciation of the culture of the host
department and the impact of the research interventions);

•

the strategy (i.e. to establish if a link, as proposed in the thesis, existed the research
needed to be interventionist, where 'new' quality systems were introduced and their
impact assessed).
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Therefore, the objective of the research study was to introduce and evaluate quality systems
that were based on the learning and quality improvement cycles described in Chapters 3,
4, and 5.

6.9.3 Research Strategy

The formulation and the 'testing' of the theoretical link between quality improvement and
learning systems was carried out in tandem with the data collection, the results being used
to inform both the learning cycles of the subjects of the study and the research cycle of the
researcher (see Figure 6.3). Based on this broad range of factors, and the discussion
outlined in this Chapter, it can be seen that a particular 'hybrid' methodology was required.
This involved the use of a traditional quantitative approach (i.e. postulated causal links
between constituent concepts of the hypothesis, collection of data), but with a more
qualitative implementation (i.e. case study with qualitative data collection and analysis
methods, intervening in a department to establish whether a link between quality
improvement and learning culture exists). The research was, therefore, predominantly
qualitative (i.e. relatively 'open' with data 'feeding' further iterations of the research study)
and applied (i.e. solving 'problems' in a specific setting).

6.9.4 Rationale for the Strategy

Such a qualitative approach was necessary as examination of the thesis required close
relations with the subjects, an appreciation of individuals perspectives involving an
interpretive and subjective orientation, a student-centred focus, as human-behaviour is
influenced by the setting in which it occurs, and an in-depth study of processes and
organisations (i.e. culture). With such an approach, replicability was not viewed as an
important factor, as this would destroy the interaction that the research was interested in
(i.e. mechanisms aimed at replication would destroy the unique nature of culture and human
interactions). Rather, by examining one engineering department, in the form of a case
study, it was hoped to identify issues that were of use to the wider higher education
community. Therefore, the research aimed not only to gather data (i.e. via interviews, group
discussions, questionnaires and some observation), on which to initially inform the students'
learning cycles and modify their approaches to learning, but also to provide academic staff
with information on the modules they ran (i.e. action research). The progress of the study

Chalkley, S.T. (1996), Chapter 6 - Methodology

137

was also to be monitored via these data gathering techniques, so that feedback could benefit
the process immediately.

6.9.5 Qualitative Methodology

As the thesis involved an in-depth examination of the culture necessary for the adoption
of quality improvement and learning initiatives, i.e. human beings in a bounded social
context (Locke et al, 1993), a qualitative methodology was most appropriate. The objective
of the research was not to provide generalizable statistical results from random samples but
to provide initial indicators of quality improvement and learning culture, and to implement
and examine a suitable system for use by the case study department to enable the
introduction of such initiatives. It therefore pointed to a two level action research approach:

•

The first level, involving students and academics, aimed to encourage those involved
in the educational setting to adopt practices in line with those quality initiatives
developed in manufacturing industry (as discussed in chapters 4 and 5);

•

The second level, involving the researcher, aimed to analyze these attempts and provide
guidance and advice.

Therefore, the researcher would use a number of methods (to ensure triangulation) to
inform the quality improvement and learning cycles that the students were being
encouraged to adopt. The information would also guide the academic staffs own action
research cycles. To this end, the research set out to be both experimental and descriptive,
as it attempted to account for events that had occurred and use this information to make
events happen in the future. Therefore, the feedback was designed to provide an
'evaluation' that would promote enhancement and development, i.e. summative. An
overview of the research method is provided in Figure 6.3.

6.9.6 Research Intervention

The case study involved encouraging and facilitating a cultural shift that would enable the
quality improvement and learning cycle initiatives and policies (identified in Chapter 5) to
be implemented and developed. Such new policies are a matter of grass roots negotiation
(Becher, 1992), and so it is important to 'map' the existing attitudes and values of those
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likely to be centrally engaged in putting any new scheme into effect. This involved a series
of extensive discussions and consultations with the two groups of primary participants: the
students and the academic staff. Primary empirical research evidence was obtained from
action research and case study work carried out on the causation and execution of a quality
and learning improvement process in the department over a three and a half year period.
This involved the use of group interviews, questionnaires, and fieldwork (to investigate
attitudes and interaction between students and tutors), as the research study was examining
some aspects of culture. The research made use of student-centred self-directed learning,
where participants reflected on their own experiences and then opened these up to others.
In cases such as these "it is conventional to use unstructured groups and open, undirected
discussion" (Gibbs, 1991, p. 93). The implementation and development of these methods
and mechanisms is described in Chapter 7, however a brief overview and rationale to them
is given below.

6.9.6.a Questionnaires

The questionnaire, that was traditionally used by the case study department, focused on
factors that were 'external' to the students (see Appendix D). The questions, asked on a
module by module basis in a single end of year questionnaire, were seen to be staff-centred
and staff-controlled and did not encourage student reflection on their contribution to, and
role in, the learning process (i.e. 'Amount Learned' and 'Course Organisation'). The
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questionnaire was developed to include a broader range of quantitative questions and more
specific qualitative questions (see Appendix E). Specific questions were included on:

• Students' motivation (i.e. '] have a great deal of interest in the module area', '] have
put a great deal of effort into this module; 'My Attendance on the module was high');

• Students' perceived ability (i.e. '] find the module subject difficult to understand'),;
• Students' perceived overall benefit of the module (i.e. '] have learnt a great deal from
this module');

• Students' alternative learning strategies to the lecture-based material (i.e. 'If you did not
consistently attend these lectures, why? How did you cover the subject matter?).

The inclusion of these student-centred questions was aimed at raising the profile of issues
connected to the student role in learning and quality improvement (i.e. from passive to
active). They were also used as a basis for the interviews and group discussions (see
below), and to give academic staff an appreciation of the students' perception of the course
modules. More usual and 'typical' questions were also asked on areas such as:

•

Module organisation (e.g. 'The objectives of the module were clear', 'The module

materials were well prepared', etc.);
•

Pedagogic approaches (e.g. 'The lecturer explanations were clear', 'Feedback on

assignments was constructive and valuable', etc.).

Qualitative questions were also included, asking students to highlight areas of 'best
practice' (i.e. 'What 2 features of the module have you found most useful and interesting ?')
and areas that needed improving (i.e. 'What 2 changes would you like to see made to this

module ?'). In general, the questionnaire was designed to be a tool that would, on the one
hand, gather data for module and staff improvement, and on the other, focus students on
their role in the quality and learning improvement cycles. To aid this dual role, the
questionnaire was moved from an end of year activity, to a mid-semester activity.
Discussion meetings were also established where students could elaborate on the responses
given, as well as a more focused and reflective examination of approaches to learning (see

6.9.6.c).
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The attitudinal rating scale was originally changed from a 5-point scale to a 7-point scale,
so as to increase the response options available to students. However, after discussions with
academic staff, the range of options was reduced to a 6-points scale. This was because staff
perceived that students were grouping their responses around the mid-point (i.e. '4' on the
7-point scale). By removing this mid-point it was hoped to generate more extreme (i.e. less
'non-committal' responses).

6.9.6.h Interviews

In designing the quality improvement system (i.e. the range of questions, the rating scale,
the format of discussion sessions, the timing and frequency of the system, etc.), a purposive
sample of staff and students were interviewed. These individual interviews were carried out
over the duration of the case study (i.e. three and a half years), and were predominantly
used to 'feed' and inform the case study research cycle. They provided information on
student and staff perceptions of the quality improvement system, and formed the basis for
some of the issues raised at the discussion meetings.

6.9.6.c Group Discussions

In order to provide a forum that would support the development of the quality improvement
and learning abilities described in Chapters 3 and 5, discussion meetings, initially between
the researcher and a particular student cohort, and subsequently between the year tutor and
relevant student cohort, were introduced and developed. These sessions were initially
designed as a support mechanism for the student questionnaires (i.e. why did students
respond as they did?), but soon became the main focus of the quality improvement system.
Within these meetings students were encouraged to review on their progress and
contribution to modules, and basic learning theories and strategies were introduced. It was
within these sessions that students were encouraged explicitly to adopt the learning
improvement cycles described earlier in the dissertation (e.g. 'Plan-Do-ReflectConceptualise'), and were thus the main form of intervention.

Chalkley, S. T. (1996), Chapter 6 - Methodology

141

6.9.6.d Observation

An important aspect of such case study research is the qualitative dimension provided by

observation. This gives a general insight into the behaviour of the subjects under study.
Therefore, the researcher immersed himself into the day-to-day life of the case study
department, with a view to gathering information on the perceived culture and general 'way
of doing things'.

6.9.7 Development and Revision of the Methodology

The specific methods described in 6.9.6 were used to develop the research approach within
the case study. To this end, the research process could be seen as iterative. The analysis
of the data from these mechanisms (usually in the form of staff and student perceptions)
was used to direct the research. Therefore, elements of the system that appeared successful
(e.g. the discussion meetings) were focused on and developed, whereas elements that
appeared more peripheral to the objectives of the research (e.g. staff-centred questionnaires)
were given more secondary attention. Therefore, the research in the case study set out to
introduce and evaluate those mechanisms that would support the move of departmental
culture towards student-centred quality systems (i.e. quality improvement systems that
support learning cycles). To this end, it can be seen that the research cycles and the quality
improvement cycles are interlinked (see Figure 6.3). To enhance the culture necessary for
student learning, it was felt necessary to move from quality improvement systems that were
'post-process' and where the students' role was 'passive' and 'reactive', to systems that
were 'in-process' and the students' role was more 'active'. It is this planed movement of
quality improvement systems that forms the basis of the case study in the next Chapter.

6.10 Conclusions

This Chapter has argued that the thesis stated in Chapter 5 requrres a particular
methodology, and it was proposed that methods associated with the social sciences could
be applied to an educational setting. As the thesis is studying organisational culture and
systems, where individuals are bounded in a variable and unique social context, a 'softer',
more in-depth, more subjective approach had to be taken. As the study was examining a
specific situation, an applied/action research approach was adopted. This approach required
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a hybrid of research methods, ranging from group discussions to questionnaire analysis.
Here, the case study attempted to introduce systems that would engender the required
quality improvement culture, and then evaluate the success of such systems through a series
of action research cycles. The information from these cycles would be used to primarily
inform the students self-improvement cycles, and the researchers research strategy. The
implementation, progression,

and evaluation of the research case study, from

'passive/post-process' to 'active/in-process' forms the basis of the next chapter.
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Chapter 7 - Research Case Study
The objective of the research presented in this dissertation has been to ascertain if quality
improvement systems, based on developments in manufacturing industry, can be used in
a higher education environment to create a culture that engenders a positive learning
approach (i.e. the development of the full cognitive range via continuous learning cycles,
thus achieving a 'transformative' orientation). In the previous Chapter it was argued that,
owing to the nature of this thesis, a qualitative longitudinal applied/action research case
study methodology was most appropriate. The objective of this case study would be to
investigate attempts within a specific higher education environment (i.e. a manufacturing
engineering department of a UK university) to introduce systems that would support the
quality improvement and learning cycles identified and discussed earlier in this dissertation.
This Chapter provides a description of the research case study that was carried out in the
Department of Manufacturing and Engineering Systems, BruneI University (henceforth
called 'the Department'), and gives a background to the Department and the staff-based
quality systems that existed before the research project. An account is then given as to the
progression of initiatives from staff-centred and student-based quality systems, towards
more student-centred quality improvement systems. This required the introduction of novel
systems to the Department, with the aim of changing the quality and learning culture from
'post-process, passive' towards 'in-process, active'. The introduction of such systems and
their inter-relationship with Departmental culture is discussed, and this is then related back
to the theory introduced in earlier Chapters and the thesis discussed in Chapter 5.

7.1 Department of Manufacturing and Engineering Systems

The Department is a broad-based, multi-disciplinary general engineering departinent, and
was formed in 1986, by the merger of the Department of Production Technology and the
Department of Engineering and Management Systems. The Department ran three distinct
undergraduate courses: broad-based programmes in Manufacturing Engineering (around 45
first year students) and Environmental Engineering (around 18 first year students), and an
'enhanced' Special Engineering Programme (around 35 first year students). Each course had
a reputation for innovation in teaching (Clark et al, 1985; Griffiths, 1988; Life and Wild,
1981; van der Vorst, 1993), as well as having its own identity and objectives. Much of the
study was carried out with the students from the Manufacturing Engineering course
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(henceforth called 'the Manufacturing Course '), though work was later done with students
from the other two courses.

Over the period of the research project, the number of teaching staff in the Department fell
by around six (from a total of around 30); there was increased external pressure from the
HEFCE Research Selectivity exercise, and from Engineering Institution Accreditation visits
(i.e. the lEE and the !MechE); and internal pressure from the university 'centre' to increase
student numbers (see Chapter 2). A summary of the changes in undergraduate admissions
is given in Table 7.1. In particular the reader's attention is drawn to the overall percentage
increase in students with non-traditional (i.e. non A-level) qualifications, and the reduction
in the entry grades of those with A-levels. These changes in student population had a
potential impact on the teaching and learning interface, and this issue is discussed later in
this Chapter. The Head of Department at the beginning of the study, was viewed by many
in the Department as a forward thinking individual who placed great emphasis on people
and human 'systems'. Given this top-level support, it was felt that the environment and
culture were right for the move toward more student (and learner) centred systems.

Year of Entry:

1991192

1992/93

1993/94

1994/95

1995/96

Target Intake

92

85

100

100

100

Actual Intake

72

75

87

94

86

A-Level Entry

85%

71%

62%

70%

50%

Mean A-Level Points

24.6

24.1

20.7

22.2

20.7

Table 7.1: Undergraduate Admissions to the Department(1991192 to 1995/96).

7.1.1 Departmental and Course Structure

Each course had its own management structure, consisting of a Course Director aided by
Year Tutors for each cohort of students (e.g. Manufacturing Engineering Year 1 Tutor,
Special Engineering Year 1 Tutor, etc.). There were also Departmental Subject Panels,
which consisted of inter-course groups of staff who oversaw the teaching of particular
· . 1·Ine s (e ·0·
CY Mechanical EnCYineering
Electrical Engineering, Management, etc.). These
d ISCIP
0
,-,'
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various bodies fed into the Departmental Board of Studies. This Structure is shown in
Figure 7.1.

Head of Department

1

Course Director .....'III(f--_ _~~~ Year Tutors

1

t

1

L

Course Team

I
I

SIDdent
Subject Panels ~ Board of Studies ....1II(f--.....;~. Year
Feedback
Representatives Questionnaire

t

1

Peer Review
Personal Tutors

Figure 7.1:
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t

Student Cohort

Schematic of the Internal Quality Monitoring Systems of The Department.

7.1.2 Existing Departmental Quality Monitoring Systems

The Department had always placed an emphasis on some form of student feedback, so as
to gain an insight into students' perceptions of the modules and courses they undertook.
The main focus of this feedback can be seen to be on monitoring so as to enable staff
improvement, and in this way they can be regarded as staff-centred, as they were aimed
at the information requirements of academic staff. The mechanisms used to gain student
feedback were an end of year questionnaire, a students representatives' system, a board of
studies, and a personal tutor system. In recent years, and before the case study, a more
student-focused initiative, the BruneI Diploma in Personal and Professional Development,
was introduced. These respective areas are now described:

•

The feedback system in the Department, prior to the research project, was based on an
anonymous end of year questionnaire (an example of an older feedback fonn is given
in Appendix C), with two questions for each subject/module studied. Students were
asked to rate 'Course Organisation' and 'Amount Learned on Course' (see Appendix
D). There was space on the form for the students to rate each of the twelve modules
that they had undertaken that year. There was also a small space under each of the
modules to give additional comments. Historically, the quantitative results from these
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surveys were circulated to each relevant member of staff, and the qualitative comments
were attached to a board for all to see. The results of the feedback were not circulated
to students and no check was made of staff action based on the feedback. It can be seen
that these forms were very much based on the 'mechanics' of teaching and lecturing
(e.g. 'Ease of note taking', 'Course Organisation', etc.), and were predominantly based
on the needs of the academic staff (i.e. they could use the information to improve their
'performance').

• Each student cohort elected a small number of student representatives. There were
usually two from each cohort, but varied depending on the total number of students
within that cohort. These students were to liaise with year tutors, providing feedback
and comments on the course in general and specific modules in particular. The idea was
that this mechanism would provide more immediate feedback than the end of year
questionnaire. Again, the information gleaned was predominantly aimed at staff
improvement, with little emphasis on student reflection.
•

The student representatives also sat on the Departmental Board of Studies. This
committee had more of an administrative function, and its aim as to provide an
overview of the courses within the Department as a whole.

•

Each student in the Department was allocated a Personal Tutor from the academic staff,
and it was this tutors responsibility to oversee the students personal well being. This
role also involved some aspects of the personal and professional development of the
student (e.g. carry out industrial visits to placement companies, check on academic
progress, etc.).

•

The BruneI Diploma in Professional Developmene (BDPD) was a novel mechanism
for getting students to provide evidence of personal and technical transferable skills. It
encouraged students to focus on their approach to aspects of their own academic and
personal life, by getting them to set objectives and targets, and then review the success
of these initiatives. It required the maintenance and assessment of a portfolio of
projects, and was, therefore, auditable.

lIt was originally called the Brunei Diploma in Personal and Prof~ssional Development.. The scheme
has now been withdrawn, owing to perceived lack of acadeITIlc staff support, and IS due to be

replaced with a less rigorous 'Diploma in Industrial Studies' (DIS).
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7.1.3 Brunei Manufacturing Engineering

The Manufacturing Course was normally four years in duration2, with most students
spending around a quarter of that time on industrial placements. Changes had been
observed within the Manufacturing Course (see Table 7.2).

Year of Entry:

1992/93

1993/94

1994/95

1995/96

35

39

47

41

A-Level Entry

51%

41%

34%

46%

Mean A-Level Points

21.8

15.1

17.6

14.3

Actual Intake of
Students

Table 7.2: Changes in the Manufacturing Course Student Intake.

The readers attention is drawn to the increase in the number of students, the changing
academic background of students (i.e. a smaller percentage with academic qualifications),
and the lower 'ability' of those with academic qualifications (i.e. a fall in the average Alevel points score). The changes, and those linked to reductions in the number os staff, etc.,
are seen to contribute towards increased instances of student 'rework' (see Figure 7.2).

Changes in Brunei Manufacturing Engineering

o Rework per Student·
Reworked units ••

2
1.5 .

. . . ...................... . .. "' ...... .. .... ................................ _. . .......................... - . . .......... .
~

,. ...
~

~, .""

..... ..... . . . .-- . .................. . . ......................... . ........ . ...... .
~

'

'

0.5 .

o

1986

1987

1988

1989

1990

1991

1992

1993

1994

Year of Entry
• = first year students only

•• = (resits + rewrites)/number of students

Figure 7.2:

Rework by First Year Students on the Manufacturing Course.

2There is now a three year full-time version of all the courses within the Department.
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7.2 Pilot Study

The research project started in the summer of 1992, when students were either on industrial
placements or on vacation. Therefore, the first few months were spent investigating the
current systems within the Department (see 7.1), staff perceptions of these systems, and
gaining a general grounding in the background of the students and the courses in the
Department. The first months of the 1992-1993 academic year were spent carrying out a
pilot study on the Manufacturing Course. The results from this would be used to set up a
Department wide system. The pilot study involved initial exploratory interviews and
discussions with fourth year students on the Manufacturing Course, analysis of the previous
end of year questionnaires, and discussions with selected members of staff.

7.2.1 Students

Information was gathered from students in the form of two group discussions within their
particular cohort. Fourth year students were chosen as they had experience of the course
and modules, had carried out three industrial placements, had experience of working
together and with members of staff, and had an appreciation of the Departmental and
university systems. Such discussions were well attended, with 90% attendance common.
This can be seen as indicative of students feelings in this area. From these relatively
informal, and initially unstructured, discussions it became clear that students felt that the
existing mechanisms was aimed at administrative considerations rather than learning or
quality consideration. Examples of students' typical comments included:

•

"I fill these [feedback] forms in, but never find out what happens to them"

•

"The [student] representatives don't ask our views or opinions - I don't feel involved
or represented"

•

"Whenever we complain we're told that students make the same complaints every year.
Nobody seems to listen to what we say"

• "It would be interesting to know if anything is done in light of what we've said"
• "As the feedback is at the end of the year, it has no effect on the modules I've done, so
what's in it for me!".

• "Nothing seems to happen with them [the feedback forms] .... It's all a bit of a joke
really!"
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• "[ don't see how any of this relates to what [ do on the course"
Many students admitted that, when they did fill in the questionnaires, they did not usually
consider their responses. This was because they could not remember the particular module
very well (i.e. problems of recall) or that they felt that the feedback exercise did not really
involve them (i.e. problems of relevance). From this it became clear that the existing
mechanisms were not suitable for the development of the 'internalised' self-analysis and
self-improvement cycles that were necessary for quality improvement (as identified in
Chapter 5). These mechanisms, therefore, did not promote the change in behaviour or
promotion of abilities that would help develop the cognitive domain. There was also
despondency that the results of the feedback exercise were not communicated back to them,
i.e. the feedback loop was not closed. Therefore, the students felt that they were, at best,
passive participants in the system. It was felt by the researcher that these quality monitoring
mechanisms needed to be developed, so that more emphasis was placed on quality
improvement via student involvement.

To gain some idea of a way forward for quality improvement systems, a number of more
structured 'brainstorming' sessions were held. These typically posed a problem (i.e. an
'effect') and asked students what factors may contribute to this problem (i.e. the 'cause').
An example of such 'cause and effect' analysis is shown in Figure 7.3, and was based on
a session aimed at identifying causes of student underachievement.

From these sessions it was found that the questionnaire mechanism gave students little
opportunity to explain why they responded as they did, and what could be done to change
this (i.e. it did not enhance learning behaviour). This appeared to confirm the researcher's
earlier concern that the existing mechanisms did little to promote the student reflection and
review, identified in Chapter 5, that was necessary in a 'transformative' orientation.
Recently, such purely questionnaire-based approaches have been criticised from both a
learning and quality perspective (HEQC, 1994; Hill, 1994; Sanders, 1994), and the pilot
study appears to confirm these criticism. It was also felt that the student representative
system was ineffectual, as there was a certain amount of filtering of ideas and problems.
From a learning point of view, it can be argued that such representatives do little to
develop the learning abilities of the majority of the student cohort. From a quality point of
view, such a mechanism rarely involves many students, and is therefore contrary to the
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ethos of TQM and empowerment.

The objective of the existing system was clearly not a CQI or TQM one and was not
specifically aimed at supporting or improving student development (the 'transformative'
purpose outlined in Chapter 2). It appeared to be aimed at providing a minimum level of
quality provision and gave some feedback on this. However, the effectiveness of this
monitoring can be questioned in the light of the results of the pilot study. If progress was
to be made, the researcher felt that the emphasis on the systems had to be changed from
what could be regarded as ineffective quality monitoring (i.e. feedback loop not closed) to
effective quality improvement (i.e. critical self-improvement cycles). This required the
expansion and refocus of the quality system, and the strategy to achieve this will be
described later in this Chapter.

7.2.2 Staff

Five members of staff were interviewed informally. Three were long serving and senior
members of the Department, at the Reader or Senior Lecturer level, and two were more
junior members of staff. The senior staff members, when interviewed, did not appear to
attach much weight or importance to student feedback. They appeared very defensive and
generally dismissive of student comments. It was admitted by some that they tried to
identify students handwriting on the qualitative sections of the questionnaire, though to
what end was unclear. These members of staff generally saw student feedback as irrelevant
and somewhat irksome. Typical comments included:

•

"When I was at University we never had this [student feedback]. We just played sport
and stayed in the bar"

•

"I never used to fill feedback forms when I was a student.... I think they are irrelevant"

The more junior member of staff were more willing to listen and respond to feedback, and
saw it as a useful input into the improvement of both their courses and their teaching
strategies. However, they were concerned that focusing purely on numbers, rather than
improvement activities, would lead to a system that promoted evaluation rather than action.
For example:
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• "I'm worried that too much emphasis is placed on evaluating the lecturer rather than
thinking about what the student contributed"

• "We should be emphasising Continuous Quality Improvement, not this end of year
scheme. It is too focused on measurement rather than action"

There was also confusion as to the role of the student. The senior members of staff saw the
student as a product and employers as the customer. Therefore, more credence was given
to feedback from sponsor and employer organisations. The younger members saw the
student more as a 'joint participant', but still gave precedence to industry views. This
distinction mirrored the attitude held towards student feedback, i.e. 'as students are a
product why should we listen to them?'. This confusion over the purpose of engineering
education, and the reluctance to incorporate students into quality improvement activities,
would tum out to have a detrimental effect on the research case study, and this issue is
discussed later in this Chapter.

7.2.3 Analysis of Questionnaires

An examination of the questionnaire returns from the prevIOUS year showed that the
information content, on which to base corrective action and development, was very poor
(e.g. why did a student feel that the course was badly organised? why did they feel they
had learned little?). Therefore, the questionnaire mechanism gave staff little insight into
why students responded as they did. It also encouraged the view that poor student learning
was due to poor teaching, i.e. that students were passive receptacle of knowledge. To this
end, the mechanism did not develop the students' self-analysis and self-critical abilities (i.e.
one of the foundations of the learning cycle). The student pilot group reported that the
questionnaires were only effective if there was a forum for them to discuss the results of
such a mechanism. They felt that group meetings between the year tutor and all students
in that year would possibly fulfil this need.

7.2.4 The Way Forward

Based on the above discussion, and the discussion in prevIOUS Chapters, it was felt
necessary to develop a system that would move from this 'quality audit' mode into a
'quality development and enhancement' mode. By effecting this move, it was hoped to
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create a quality improvement system that would support and complement the
'transformative' purpose of engineering higher education. Consequently, the system would
aid the development of the full range of cognitive abilities (as outlined in Chapter 3) via
an increased emphasis on individual student reflection and analysis.

The pilot study had helped to define paran1eters for the proposed quality system, in terms
of the type and scope of feedback mechanisms and data collection methods, as well as
giving information on the value of such a system. Staff felt that the system was biased
towards evaluation and 'control' rather than focusing on the role that students play in
developing their own learning. From discussions with students, the researcher felt that the
existing quality system in the Department was not effective as:

•

the results of such feedback activities were never communicated to students;

•

the timing of the feedback collection was such that it had no impact on the modules
that the students had taken;

•

the format (i.e. questionnaire based) did not allow any student involvement or allow
students to expand on what they thought (in terms of problem identification, analysis,
and solution).

It was decided by the researcher, and with tacit approval of the Head of Department, to try
to introduce a system that would move the learning and quality culture from 'post-process,
passive' to 'in-process, active' (as advocated in manufacturing quality improvement
systems). Rather than try to execute this shift in one manoeuvre, it was hoped to adopt a
more gradual and phased introduction of the qUality/learning system. An outline of the
proposed strategy is given in Figure 7.4. The rationale behind this is summed up by Keith
Noble:

"To improve in traditional Higher Education Institutions, small reforms must be
implemented; small reforms that nurtured over time, can succeed; not excessive and
forced reforms that will be resisted and circumvented"
(Noble, 1994, p. 71).

It was decided not to focus solely on the feedback questions asked, but rather to engender
a system where students were encouraged to plan, enact, review, reflect and improve on
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their approach to learning. The emphasis of the mechanisms would, therefore, be changed
(i.e. more reflective and personal questions on student feedback questionnaires, more
discussion and review meetings). However, it was important that the system still provided
information for quality monitoring, so questions on lecturing methods, etc., still remained.
The study was, therefore, taking a holistic approach to the whole system, rather than only
focusing on one part of that system. By introducing such a quality improvement system,
it was hoped to change the culture of the Department from one that appeared to be
staff-centred and content focused, to one that was more focused on developing and
supporting

students'

learning improvement cycles (i.e. one that supported the

'transformative' purpose of higher education). To achieve this purpose required a culture
and quality system that was primarily focused on the student, as it with (and within) the
student that these abilities are developed. It was for this reason that the quality system was
intended to be 'student-centred'. The discussion will now progress to the attempts made,
via the research project, to generate the requisite 'student-centred' culture within the
Department.

7.3 First Run of the Quality System (1992-1993)

Taking the results and information from the pilot study, the next stage was to carry out a
trial run with one cohort of students form the Manufacturing Course (i.e. slow expansion
of the system). The system used in this trial run was designed to increase participating
student reflection and review, via two discussion sessions per term, and one mid-term
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questionnaire. The first run of the quality improvement system under the research project,
therefore, ran on two parallel lines (see Figure 7.5). From this figure it can be seen that the
majority of students in the Department would continue to use the existing quality system
(i.e. post-process, passive), whereas the third year students on the Manufacturing Course,
one of the pilot study groups, would be exposed to a different system (i.e. in-process,
active). This would help evaluate the ideas of quality improvement systems as a means to
increase student involvement in, and focus on, their approaches to learning, that had been
developed in the pilot study. The evaluation would be via in-depth interviews with
participating students from both groups, as well as some observation on the part of the
researcher.
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First Run of the Quality Improvement System (1992-1993).

7.3.1 Students Under the Existing System
The control group of students were gIven the standard feedback questionnaire (see
Appendix D) at the end of the academic year (i.e. the students were 'passive' and the
questionnaire was 'post-process). The researcher had no dealings with this group, and the
questionnaire was administered and analyzed in the usual manner.

7.3.2 Students Under the Experimental System
In order to develop a system that encouraged both active participation and reflection on the
part of the students, and that was within the education process (as opposed to after it),
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students in the experimental group used vanous types of questionnaire (i.e. they
'experimented' with different questions and different question formats). The students were
also introduced to the concept of learning discussion groups (Gibbs, 1991). Within these
groups, participating students were encouraged to share experiences, reflect on past
'successes' and 'failures', and suggest ways of improving based on this reflection. They
were also encouraged to specify learning goals, and then devise strategies for achieving
these goals, and means of reviewing their success or otherwise. In effect, they were
beginning explicitly to develop and use the learning cycles described in Chapter 3.

7.3.2.a Questionnaires

The researcher, working with members of staff, experimented with differing types of
questionnaire (i.e scope of questions, format, timing, delivery methods). The formats tried
in this initial run included questionnaire booklets for the whole of the first term (i.e.
students were asked to assess all modules individually but at the same time) and individual
sheets for each module studied (i.e. students were asked to assess modules in a more
phased way). The primary role of the researcher was that of providing guidance, i.e. to
provide information from the questionnaires and discussion groups that would, hopefully,
inform the academic members own action research cycles. Questionnaire delivery and
collection methods included:

•

anonymous course-wide questionnaires left in the undergraduate office (around 28%
response rate);

•

named course-wide questionnaires put in student Departmental pigeon holes (around
35% response rate);

•

module-specific questionnaires gIven out and collected by the lecturer during the
relevant module lecture (around 70% response rate).

It was found that students preferred the third option (complete the questionnaires during
a lecture) as they could focus on the relevance of each question to the module itself. They
also reported that it meant that they did not take the questionnaire home and forget it. The
questionnaire was expanded to include more closed and open response questions (see
Appendix E and Chapter 6), and was based on a brief review of the literature on student
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Many of these texts viewed student feedback purely as a

mechanism for evaluating academic staff lecturing 'performance'. Few, with the exception
of Partington et al (1993), dealt with the qualitative issue of using feedback as an
information source for both student and staff review, reflection, and development. If the
culture within the Department was to support quality improvement systems that encouraged
the development of students' learning abilities, it was important that student feedback was
viewed from this 'transformational' perspective. The questionnaire also provided members
of academic staff with information as to the suitability of their approaches to teaching,
given the changes in student background, and the increase in student numbers.

The choice of questions was based on consultation with a purposive sample of senior and
junior staff and student year representatives. The researcher had the final choice of
questions and wording (based on the interviews with staff and student representatives),
though it was agreed that these would be reviewed as the quality system progressed. The
questions chosen aimed to strike a balance between focusing on the module itself, the
lecturer, and the student.

In constructing the questionnaire, a compromise had to be reached between the detail of
the questionnaire (e.g. length and detail of questions, scope and number of questions, etc.),
and the practicality of administering it. It must also be remembered that the research was
not aiming to develop an accurate instrument for measuring student opinion or attitude, but
rather was aiming to engender a culture that developed and enhanced learning and quality.
It was felt a general, rough indicator of student attitude was better, given the holistic
objectives of the research project (i.e. it was better to be 'roughly right than precisely
wrong'). By focusing on statistically rigorous and controllable questionnaires, the
qualitative nature of the research could have been damaged (i.e. the 'transformative'
essence of the system would have been lost). Initially the attitude scale on the questionnaire
was increased from five to seven points (McBean and Al-Nassri, 1982) at the request of
some members of staff. The staff concerned felt that this would further reduce the
clustering around the central point. This scale was then reduced from seven to six points,
again at the request of some staff members. This six-point scale now mirrored that of
degree classifications, where' l' could be seen to be a '1st', a '2' could be seen as a '2.1',

3S ee Abrami et ai, 1990; Aleamoni and Hexner, 1980; Arubayi, 1986; Cangelosi, 1991; Chinnery,
1993; Flood-Page, 1974; Marsh, 1987; McBean and AI-Nassri, 1982; Partington et ai, 1993.
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and so on, down to a '5' for a pass degree and a '6' for a 'fail'. It was decided that the
questionnaire should include a number of standard questions, so as to allow for
comparability when discussing the feedback at the course and subject panels. It would also
help individual staff members gauge the effectiveness of any corrective action or
continuous improvement in light of the feedback.

The students reported that a mid-term questionnaire was preferred, as the results could be
fed directly into the courses they were undertaking, i.e. they felt there was immediate
benefit, especially if there was an opportunity to discuss the results of the feedback and
action taken in the light of those results. From this it can be seen that the students were
advocating a system that emphasised in-process mechanisms.

7.3.2.h Discussion Sessions

The researcher worked closely with the experimental group, runnmg two feedback
discussion meetings over each teaching term. The aim of these meetings was to encourage
students to review and reflect on what they had done on their undergraduate degree courses,
(e.g. what went well?, what did not go so well?, how could it be done better?, how could
the students do better?). They were normally informal and attracted around 85% of the
third year Manufacturing Course student cohort. The researcher acted as a facilitator, but
largely took a 'back seat' role. The key was to get students used to running such sessions
themselves. It was found that this experimental group of students were able and keen to
discuss, consider and analyze the educational experience they had participated in. These
seSSIons were not so much learning-to-Iearn or study skills sessions, but rather were
seSSIons aimed at raising students awareness as to the impact they have on their own
learning (i.e. to encourage active, even proactive, behaviour and reflection).

7.3.3 Analysis of the Two Groups
At the end of the 1993-1994 academic year, interviews were carried out with samples of
students from the two parallel groups.
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7.3.3.a Students Under the Existing System

A self-selecting sample of students who had been exposed to the existing quality system
were invited to a free and open discussion, and there was a broad range of students from
different courses and years (around 12 students in total). They were assured of the
confidentiality of their comments. It was hoped to run the discussion as a relatively
unstructured event. However, as the meeting progressed it became necessary to prompt
participating students for responses. This may have been due to the fact that the students
were from a number of different courses and years, and so did not have a group 'cohesion'.
Nonetheless, students reported many of the same problems identified by the original pilot
group, e.g. lack of action by staff on results of the feedback, failure to communicate results
to students, lack of students sense of involvement or ownership of the feedback process,
etc. It was felt that there was such a poor response to questionnaires due to the belief that
the feedback would not change anything.

7.3.3.h Students Under the Experimental System

Again, a self-selecting group of students who had been exposed to the experimental quality
system were invited to a free and open discussion. They too were assured of the
confidentiality of their comments. Around 27 students turned up (85% of that particular
cohort of students), and a lively, if unstructured, discussion ensued. The general consensus
was that the feedback meetings were more beneficial than the questionnaires, as students
had an opportunity to discuss issues they felt were important. They also felt that the act of
discussing, i.e. identifying areas of strength or weakness, devising solutions, critical selfanalysis and reflection, peer debate, etc.), was more meaningful and helped put their
problems and ideas in context. The experimental group reported that the questionnaires
were only effective if there was such a forum for them to discuss the results of such a
mechanism. In general, staff did still not respond to the feedback. They felt that group
meetings between the year tutor and all students in that year would fulfil the need for a
constructive discussion and obtain staff feedback (i.e. involve a relevant staff member, not
just the researcher). It was conceivable that the experimental group were more coherent and
lucid as they had become used to interacting as a group in such a way. It was also possible
that the students responded to the extra attention that had been placed on them over the
preceding year, resulting in a type of 'Hawthorne effect'.
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7.3.4 Evaluation of the First Run

From the findings and discussions above, it appeared that the way forward (i.e. to assist the
move towards a 'transformative' orientation based on individual learning improvement
cycles) was indeed to move towards an in-process, active system, involving mid-term
questionnaires and discussion meetings between students and staff. However, such a rapid
system shift may have been too much of a 'culture shock' for the Department, as there was
still confusion as to the purpose of engineering education and to the role of the student
within that purpose. The research, therefore, had to address two areas:

• How to identify problem areas, both within a module and within an individual student;
•

How to identify and implement solutions, both for a module and for problems within
the student.

This required the development of a progressive questioning approach, whereby all learners
were involved in the quality and learning improvement cycles identified in Chapter 5. The
problem now was how to develop a non-threatening protocol between staff and students
so as to enable and enhance improvement. It was felt that perhaps the use of the
questionnaire widened the gulf between the two groups of participants as it was relatively
impersonal, and is seen to enhance assessment and summative evaluation. Based on these
reservations, it was decided to move cautiously. The next step, therefore, was to move to
a system where the feedback was moved 'in-process' (see Figure 7.6).

7.4 Second Run of the Quality/Learning System (1993-1994)

At the beginning of the 1993-1994 academic year, BruneI University changed from a three
term academic year, to a two semester academic year. This change was not universal, as
a dual system was run, with first and second years following a semesterised timetable, and
third and fourth years following a term-based timetable. The consequence of this was a
great deal of confusion and inconvenience over the ensuing year for staff and students
alike. Semesterisation was seen by many to increase the workload on an already depleted
number of staff within the Department, as the number of assessments and exams increased.
It was during this academic year that the Head of Department, who had initially supported
the project, left to take up a position at another university. This left the Department in a
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state of limbo for some months.

7.4.1 Expansion of the System

During this period, the scope of the research project was now expanded to cover all the
undergraduate courses in the Department. It had been felt that the results from the first run
with the experimental group had been sufficiently encouraging to attempt this more
ambitious step. The plan was to move the questionnaires from the end of the academic year
to the middle of each semester. This would have the effect of moving the data collection
(i.e. 'measurement') and staff response ('action') to within the education process. There
would also be one discussion meeting at the end of each semester, in which students could
discuss the results of the questionnaires and the action taken in light of these results. The
system is summarised in Figure 7.7.

The system was now being administered centrally, inasmuch as the questionnaires were
distributed, collected and processed by the researcher, who then communicated a summary
of the results to the relevant staff member. This was done to ease the administrative load
on the staff, and ensure that each module had some form of feedback. There was an
understanding, agreed at a special staff meeting, that staff would communicate the results
of the feedback to students and comment on any action to be taken. Therefore, the
academic staff had to consider student comments, rather than just distribute and collect the
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questionnaires during lectures (i.e. they had to close the feedback loop). The students could
then comment on the action in the subsequent end of semester discussion meeting. This
meeting would also focus on the students' learning strategies and encourage them to plan,
reflect, review, and so on (i.e. the learning and quality improvement cycle identified in
Chapter 5).

7.4.2 Problems with the System

However, as the system expanded, a number of familiar problems began to appear. During
the first semester, there was reluctance on the part of staff to respond to student comments.
Staff also appeared reluctant to organise and run the student discussion meetings. This latter
problem was due to two identifiable factors. Firstly, most members of staff were unfamiliar
with the educational theory behind such sessions, and did not have practical experience of
tackling the issues that the sessions were meant to raise and address (i.e. students'
approaches to learning); and secondly, it was evident that some members of staff did not
agree with the ethos behind the sessions (i.e. they had a different conception as to the
purpose of engineering education and how this could be achieved). It was therefore agreed
that the researcher would be available to run the sessions for these members of staff. These
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sessions were attended by fewer students than in the fIrst run experimental group, with
typically eight to twelve students attending. However, those attending reported that they
found the sessions a useful forum in which to raise and reflect on problems and to help
discuss and develop solutions. At these sessions, students reported their frustration at
having no feedback from staff on the feedback they had given, via the questionnaire. It was
also reported that the personal tutor system was seen to be failing by students, and that
there was little support or guidance for the BDPD.

This lack of response from staff had a knock on effect in the second semester, when
student returns on questionnaires were reduced. Interviews with students identifIed a vicious
circle where students did not feel their views were taken 'on board', so they did not
respond to feedback requests. This led to a small sample size, so lecturers saw views as
being unrepresentative. Because they see the views as unrepresentative, they take no action,
and so on. It has been argued (Chalkley et al, 1995b) that these delays in closing the
feedback/quality loop, result in deterioration in the participation rates and effectiveness of
such systems.

In order to gain a balanced view from both groups of primary participants, interviews were
held with two members of staff. These interviews showed that there was resistance to the
system as they perceived it to concentrate on staff appraisal rather than staff development,
and ignored the role of the student in the education process. The increased workload from
semesterisation, increased student numbers, and reduced staff numbers had reduced the time
available for personal tutees. However, staff felt that personal tutees did not approach them,
and that students used staff non-availability as an excuse. The BDPD was seen as an extra
administrative load, and many staff were either unsure of its purpose or unconvinced as to
its benefIts. The quality improvement system and the BDPD appeared to be at odds with
the prevalent culture within the Department, which seemed to view the purpose of
engineering education in 'vocational' rather than 'transformational' terms.

As the researcher was running the feedback sessions for staff, the staff were now passive
in the system. Again, informal interviews showed that staff were reluctant to get involved
owing to their perception that it would increase their already heavy work load. Therefore,
some staff saw the discussion sessions as either an additional burden or were unconvinced
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as to the benefits of such a system, and it seemed that this group of staff members
dismissed the concept that students were partners in the learning process.

It was important to try to break this circle and, to this end, the researcher organised a staff
review of the quality system. It was a hoped that an acceptable Departmental procedure,
that encompassed the aims of an in-process and active system, could be developed from
the meeting.

7.4.3 First Staff Feedback Review Meeting

A discussion and review meeting was held with lecturing staff, year tutors and course
directors, to gather their views on the scope, style and value of such a quality system. A
brief explanation and suggested agenda was circulated prior to the staff meetings, and staff
were encouraged to decide which areas they wished to concentrate on (see Appendix F).
The discussion lasted two hours, with around 60% of academic staff attending. Some who
could not attend submitted written comments to the meeting. The style was interactive, in
that both the researcher and the academic staff were encouraged to test out their own
thoughts and ideas, so as to elicit views of all concerned. Notes were taken during meeting
by the researcher, so as to form the basis of the proposed Departmental procedure. Staff
views were mixed, with roughly 50% of attending staff supporting a rationalised and
coherent approach to a staff/student quality system. There was a significant minority
(around 20%) that were not too bothered about the exact details of such a system, as long
as the department was 'seen' to be doing something. A typical comment from such a staff
member was:

"What is the minimum we have to do to keep the university happy?"

This dichotomy of thought could be seen as 'we want to do something' versus 'we have
to be seen to be doing something'. It can be argued that the former position is internally
driven, leading to a change in attitude and behaviour, where as the later position is
externally imposed, leading to no behaviour or attitude change. The meeting raised a
number of important issues, which are summarised below:
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Staff felt that it was important for individual lecturers to take responsibility for their
own feedback. It was proposed that ownership of the feedback be given to the academic
staff, i.e. at the point of delivery;

• There was a need to explain the mechanisms behind the feedback to students with a
view to engendering a 'bottom up' approach;

•

Staff should respond to student feedback i.e. feedback on feedback. To this end it was
proposed that checks were made to ensure that staff were implementing the feedback
procedures. The danger with such 'control' mechanisms is that they ignore the
understanding and intrinsic motivation necessary for a 'transformative' orientation. This
element will be discussed later;

• A cultural change in the Department was required, as students and staff were, on the
whole, not prepared to give feedback or respond to it. Therefore, 'top down'
encouragement was seen as important, so that staff and students could take it seriously;

• Students should have identifiable goals that they can work towards, and should be
encouraged to undertake self-analysis;
•

The quality improvement system should use the discussions to generate positive as well
as negative feedback, and emphasise constructive comments;

•

The system must be built into the courses, not 'bolted on';

•

Some staff felt that any quality improvement system would not work as the attitude of
many staff was too entrenched to change behaviour. To overcome this required effective
mechanisms to ensure that everyone follows the system. The system could not progress
until all participants understood what, and why, they had to do and took it seriously;

•

The quality improvement system should use the Subject panels as a support mechanism
for staff, as they can give an overview and advice on feedback for each subject area.

It was generally felt that it was important not to inspect at 'the end of the line', but to
encourage small incremental steps (i.e. 'continuous improvement'). Significant items were
collated, and subsequent findings were circulated in the form of a discussion document on
a Department procedure for feedback (see Appendix G). This formed the basis for a second
review meeting, held one month later.

Chalkley, S. T. (1996), Chapter 7 - Research Case Study

166

7.4.4 Second Staff Feedback Review Meetings

The second review meeting endorsed the circulated procedure (see Appendix G). Staff felt
that the document had cultural implications, as it hoped to increase student (and staff) selfanalysis. It was strongly reiterated that ownership of the process should be retained by
those involved in the teaching, i.e. it should not become an administrative mechanism. The
main thrust of the procedure was to develop a culture amongst undergraduates and staff that
participation in feedback is valuable for their own personal development and the
development of the course as a whole. It was agreed that the researcher would introduce
the procedure to new intake of students in their first week in the Department. This would
give information on reasons for doing it, benefits to students, processes in the Department,
etc. It was suggested that students should keep a log of their progress through their course
(i.e. maintain their own records of achievement). It was also felt that there must be an
opportunity during course to make changes to modules, and that summaries and analysis
from staff should be circulated to year tutors and course directors, so as to ensure that the
system was being adhered to. Induction week was seen as an important area, as it is usually
in the first year that the required culture that encourages student participation is created and
reinforced.

7.4.4.a Student Learning Log

The introduction of a 'learning diary' or 'learning log' was discussed. In this portfolio, a
student would review lectures, as w~ll as set and review personal objectives, reflect on the
methods they used, and suggest improvements for next time, i.e. plan and review their own
learning strategy. This would help students maintain and develop the quality of their
learning as they went along so that they could take their own corrective action. It was felt
that this could be an important step towards developing an in-process, active system, and
the researcher agreed to pilot it in the third run of the system. The log would provide a
record of progress and be a valuable aid to developing a professional attitude. It would also
have the benefit of being auditable in HEFCE Quality Assessment visits.

Chalkley, S. T. (1996), Chapter 7 - Research Case Study

167

7.4.5 Evaluation of the Second Run

The participation rates on the quality improvement system were still low, and there was
still a generally poor response from staff. It was felt that it was important to remind staff
and students as to why the system was being developed:

•

Information is needed if unsatisfactory areas are to be improved;

• Under a 'transformative' orientation, there is a need to help learners identify problems
and suggest strategies for improvement, as well as encourage and develop learner selfappraisal;

•

Under CQI, the quality improvement system should be a mechanism for action, not an
end in itself.

It was agreed that the delivery and collection of feedback questionnaires should be carried
out by the relevant member of staff concerned, i.e. to retain ownership of the process. The
forms would be processed centrally by the researcher. It was also agreed that the system
would only cover those modules taught directly by the Department, so as to avoid imposing
the Departments 'culture' on another department, and to restrict coverage to those modules
that the Department had direct control over. The discussion meetings were to be increased
to two a semester: one early to mid-semester and one at the end of the semester. This
increase in discussion, planning and review activities aimed to move the system towards
in-process, active (see fig Figure 7.8).

7.5 Third Run of the Quality System (1994-1995)

During this period a new Head of Department was appointed, and the BDPD was dropped.
An introductory presentation was given to the new first year students by the researcher (see
Appendix H), with a view to generating the required 'mind set' amongst the students.
Unfortunately, the quality improvement system was lambasted by a senior member of the
Department in a following presentation, so reducing the effectiveness and impact of the
researcher's presentation. This member of staff felt such initiatives were not suited to the
purpose of engineering education as he saw it. Attempts were made during the flISt weeks
to pilot the log books. However, it was difficult to gain student cooperation. Informal
interviews with first year students found that they were unwilling to take part in any
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scheme that was not explicitly connected, via assessment, with the course. Even at this
early stage students were focused on course assessments (i.e. learning to pass exams). As
the BDPD had been dropped owing to lack of staff support, it was felt that the 'learning
logs' would not survive in such a 'hostile' environment. It was with some reluctance that
the researcher abandoned the scheme4 . An example of the learning log explanatory note
and pro forma is given in Appendix I, and outline of the proposed system is given in
Figure 7.9.

Despite this setback, the Departmental quality system had evolved into a more robust
system, using a number of different review and reflection mechanisms. The developed
quality improvement system now comprised of six stages (see Figure 7.10):

•

Stage (1) was an initial feedback and discussion session between the students and the
relevant year tutor, held in the first few weeks of the semester. Its purpose was to raise
students' awareness of what the quality system involved and what their role was (i.e.
what was expected of them). It also gathered information on students' impressions of
their first few weeks on the course. Staff running such sessions had to submit a
single-sided sheet of A4 summarising the main issues raised at the meeting. Examples

4As of this academic year (1995-1996), students have been introduced to, and encouraged to
develop, learning logs as part of the first year 'Communications' course. This initiative was
instigated independently of the research described in this dissertation.
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are given in Appendix J.

• Stage (2) was a mid-semester module questionnaire, consisting of 16 closed and 4 open
response questions, which was aimed at gathering a number of 'performance indicators'.
The questionnaires were analyzed by the researcher, and the results were communicated
to the relevant member of teaching staff and to the year tutor. Examples of feedback
summary forms sent to staff are given in Appendix K. There was a requirement that
teaching staff would inform both the students and the year tutor of any action they
proposed to take in light of the feedback. However, these indicators were not used as
an end in themselves (i.e. summative), but rather they provided 'sign posts' for further
investigation and action (i.e. formative).
•

Stage (3) was a further discussion session run towards the end of the semester. It
gathered more detailed information as to the background of Part (2) and checked on
how effective students felt the proposed remedies had been. During the academic year,
each course team (e.g. the Manufacturing Course) and subject team (e.g. Mechanical
Engineering) in the department would also hold review meetings to discuss the results
from the quality system and decide on any general action to be taken.

•

Stage (4) was the personal review and analysis carried out by the relevant student
cohort.

•

Stage (5) was the personal review and analysis carried out by the relevant member of
staff on the feedback from the relevant student cohort. This was to be supported by the
relevant course and subject panels.
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• Stage (6) was an end of year course level questionnaire, aimed at gathering information
on students' perceptions of the general running and management of the course, as well
as the other Departmental and university systems.
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Figure 7.10: Third Run of the Departmental Quality Improvement System (1994-1995).

As previously stated, the Departmental procedure required staff to submit a response form
to the researcher and year tutor, outlining their reaction to the student feedback and stating
what their course of action would be. This system could be seen as a rudimentary version
of the student learning logs, inasmuch that the thrust of the system was to get staff to focus
on how they could improve. Staff were also given a chance to comment on the actual
system itself. Examples of some of the forms received are given in Appendix K.

7.5.1 The Discussion Meetings

These discussion meetings aimed to encourage students to review and reflect on what they
had done on their undergraduate degree courses, (e.g. what went well?, what did not go so
well?, how could it be done better?, how could the students do better?). By requiring staff
to communicate to students and year tutors on any action taken or not taken, it was hoped
to close the 'feedback loop'. At each stage, staff and students were also given the
opportunity to comment on the actual quality system and how it could be improved. Early
on in the research it became clear that the system had to be 'transparent' (i.e. every one
could see what was going on and what needed to be done), and that some staff were
unused to, and uncomfortable with, running such sessions, and that students often felt
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'intimidated' by the staff running the sessions. To overcome this covert 'collusion'
(Stoddart, 1994), the researcher (i.e. 'independent' party) helped run the sessions. The
course and subject team meetings allowed staff to take a broad view of all the modules
taken by a particular year or all students taking a particular module, and spot any common
areas of concern or best practice. The meetings also provided a supportive forum in which
staff could discuss particular ideas or problems.

7.5.2 Evaluation of the Third Run

As the research project progressed it became increasingly clear that students found the bisemester meetings most useful, as they had a chance to discuss and interact with fellow
students, year tutors, and the independent party. These meetings were normally informal
and attracted eight to twelve students (around 30-40%, depending on the year of the
course), with the year tutor acting as a facilitator. Students were able and keen to discuss,
consider and analyze the educational experience they had participated in. Indeed, some
student groups ran their own feedback meetings, and communicated the minutes back to
staff.

7.S.2.a The Focus of the System

The focus of the quality system was now changing to promoting student learning rather
than just checking that students felt that such learning was taking place. The quality
improvement system, therefore, was taking 'measurements' from the questionnaires and
using these to formalise students' and lecturers' thoughts, ideas, etc., for improvement.
Through these small feedback loops it was planned that the learning and quality process
was being improved. If this were the case, then a well supported quality system could be
used as a vehicle for change, i.e. to get students to be more proactive, to reflect and
analyze on what they have done, and to suggest strategies for improvement. In quality
terms, what the system was trying to do was move the Departmental culture from a one of
inspection and control, to one of continuous improvement of quality (Chalkley et al, 1995b;
Dale, 1994), where quality development and improvement was disseminated amongst all
learning activities (rather than concentrated in a separate one).
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The quality system implemented in the Department aimed to encourage a more mature and
active approach to learning, and to help students and staff focus on the learners' attitude
and the educational process. It developed as a formative rather than summative approach,
via a progression of small iterations from the feedback process. The system also aimed to
discover how students perceived what they were learning and whether teaching methods
were effective.

7.S.2.h Staff and Student Responses

From comments received during the third run of the quality system it became clear that
lecturers were focusing on improvements in the educational product (usually in terms of
student pass rate), whereas the students' emphasis was on improvements in the educational
process. For example, a staff meeting to discuss problems with undergraduate engineers
mathematical ability might focus wholly on what should be taught rather than the way it
was taught. There seemed to be little reflection or review on the part of some staff
members as to ·how they could improve their approach to teaching. Typical student
comments included:

•

"1 have passed the exams but still don't really know or understand the subject",

•

"We learn in spite of what is taught us, not because of it",

•

"1 don't see the point of why we are learning this - I can't relate it to anything!".

To have an impact on the 'reflection/review' activities, students suggested that the quality
system would be more effective if developed in the early stages of the undergraduate
course. They felt that any quality system needed to be heavily promoted and resourced,
should aim to motivate students, should support them as independent learners, and
encourage team-working skills. However, it must be remembered that this was a
self-selecting group of motivated students. It proved impossible to persuade any of the
students who had not participated in the system to come for an informal interview.

Students felt that reflecting on outcomes of actions helped the students extend their
understanding of how they went about learning (i.e. intra-personal abilities), improved
communications skills, and developed inter-personal abilities: the transferable skills that are
seen as important (Goodman, 1993; Leake, 1993). However, they reported that time-
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constraints and work-load on the undergraduate courses still forced them to adopt a

'plan-do' approach, with little emphasis on 'reflection/review' activities. Students also
reported that it was difficult to plan and review if they did not know the objectives of the
modules they are studying. They also felt that they needed advice and skills in organising
and planning their time and projects, i.e. skill in studying and learning to learn.

Some of the staff who ran the sessions had a very negative attitude to the sessions. One
particular senior member of staff dismissed many student suggestions out of hand and
misrepresented student comments at course team and review meetings. The staff member
often derided the initiative and the BDPD. As students look to cues from staff members,
this had a detrimental effect upon their participation in the system.

One of the key issues at both staff review meetings was that ownership of the system
should reside with the academic staff. This, however, created a problem of coverage of
questionnaires, discussion meetings, and responses from staff regarding their proposed
action in light of the feedback (i.e. the 'right of reply' form in Appendix K). As the
individual staff members could chose to participate in all, some or none of the system, a
piecemeal and variable system began to emerge. On average, only around 20% of staff
returned forms stating what developmental action (i.e. 'continuous improvement') they
would take.

7.5.3 Student Review of the Third Run

Students were invited to attend a number of informal discussion sessions in March 1995.
Four meetings were held, with around seven self-selecting students participating in each
session. There were representatives from each of the courses and years. The purpose of the
meetings was to elicit students perceptions of the quality system, and whether they thought
the agreed Departmental procedure was being adhered to. There was a strong consensus
that there was still no real opportunity to discuss the courses and modules. Some staff had
been running the discussion mid semester sessions, but this group was in the minority.
Information and action based on student questionnaire comments was still not
communicated to students. Those that had attended the mid-semester discussion meetings
between the year tutor and the relevant student cohort felt they were more effective than
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the questionnaires, as they were immediate and interactive. There was also criticism of the
student representative system, in that there appeared to be a 'filtering' of information.

The students' comments appeared to confirm the researcher's fears that, by making the
system voluntary, the effectiveness of the system had been reduced. Students were
receiving contradictory cues from staff, some of whom welcomed and responded to student
feedback, and others who ignored it or avoided eliciting it. Thus, attempts to form a
coherent culture that encouraged student participation, reflection, etc., appeared to be
foundering.

7.5.4 Staff Review of the Third Run

A formal discussion and review of the implemented quality system was carried out in July
1995 by the year tutors and course convenors of the Manufacturing Course and the Special
Engineering programme. Staff on the Environmental Engineering course had provided
constructive comments and suggestions throughout the project, and it was felt that such a
meeting was unnecessary. It was felt by some staff that the system was still too heavily
questionnaire-based, and that staff at certain levels of the course were not following the
agreed procedure (see Figure 7.11). It was found, from the discussions with staff and
students, that other forms of feedback were seen to be more appropriate to modules in later
years. This was because:

•

group sizes were reduced (due to the range of options available to students), therefore
facilitating more open discussion;

•

as students progressed through the relevant courses, they become more confident and
able to discuss any problems they had directly with the member of staff concerned or
with their peers.

Some participating staff viewed the questionnaires as a useful means of gathering formative
feedback, and that students' comments correlated well with exam performance. Some staff
still felt, however, that students used the feedback forum maliciously, for example:

•

"This is what happens when you get a few students with an axe to grind"

•

"How can students comment on my module, when they've never been to my lectures!".
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Some staff resisted the suggestion that such infonnation should be used in fonnal annual
appraisals (i.e. summative judgements), with many stating that they would boycott such a
system. Others felt that they should be given credit for being proactive and receptive to the
ethos of Continuing Professional Development (i.e. demonstrating a commitment to
continually reviewing their own strengths and weaknesses and taking action based on this
personal reflection and analysis).

From the meetings it became clear that some staff members had not internalised the system.
Typical quotes from such members included:

•

"I'm not sure why we are doing this. Is it to do something useful or just help X (the
researcher) get a PhD?"

•

"Is this just an exercise for X's PhDl"

•

"Three years of going through the motions so we can get back to normal"

Some senior staff were running feedback sessions with only student representatives, and
it was felt that this defeated the object of the exercise, which was to get all students
involved in reviewing the course and their own contribution to it. Some staff felt that staff
participation was low as it was not linked to some tangible benefit, and that it needed a
link with a more coherent approach to staff development. Junior members of staff were
annoyed that many senior members of the Department had not participated in the ystem,
implying that senior members of the Department did not need to improve.
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Both staff and students felt that the meetings between the year tutor and relevant student
year were seen as a particular strength of the system, and one that should be retained and
encouraged. These meetings were seen to be more effective than year tutor/student year
representative meetings, as they reduced the filtering of information, and allowed all
students a chance to join in the discussion. They were also less time and resource
consuming than blanket questionnaires. However, it was felt that these meetings should be
reduced to once a semester. Staff generally felt that the questionnaires, though useful on
an ad hoc basis, took too long to fill in and were not always an appropriate mechanism for
the method of teaching adopted (e.g. some teaching staff used group project work rather
than lectures - clearly a different questionnaire would be needed for each case). No
members of staff requested or issued a 'course management' questionnaire, though some
did run informal feedback discussion sessions after the summer examinations.

A major concern of the researcher was that the Department still did not have a
student-centred focus (i.e preparing students for 'lifelong' learning), and that any initiatives
designed to move towards this purpose were not being adequately supported. A certain
amount of friction between the researcher and some senior members of the Department
arose because of this. The researcher viewed the problems with the system as staff related,
whereas the senior members of staff viewed the problem with the system as research
related. The researcher perceived that some members of staff wanted a completely
functioning system, but without any of the effort and commitment that this would require
(i.e. not a Department-wide commitment to personal continuous quality improvement).
There was also a feeling that some members of staff who supported the staff/student
discussion meetings, may have done so as they saw it as an 'easy option'. Such staff often
ran these as student 'moan' sessions, focusing purely on things such as course content,
assignment workloads, and so on. By focusing on such superficial and 'safe' factors, they
were easy to run. However, if they were run as a session that endeavoured to get students
to reflect, review and plan their approaches to learning, then they became challenging and
relatively complex. The added advantage, to staff, on focusing on these discussion sessions
was that they did not take much staff time and did not generate large amount of
administrative paperwork. It also became clear that students and staff were suffering from
a certain amount of 'feedback fatigue'. With these comments in mind, the quality system
was developed further (under the ethos of continuous improvement).
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7.6 The Final Run of the System (1995 onwards)

At the time of writing the maIn focus of the system was now the student/year tutor
meetings (see Figure 7.12). These meetings would be the main mechanism for identifying
and reporting areas of concern. If more information on these identified areas was needed ,
a questionnaire would be issued. The information gathered from these meetings would be
circulated to the relevant staff as before, as would any relevant action taken by the staff
concerned.
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Figure 7.12: Fourth Run of the Departmental Quality Improvement System (1995
Onwards).

The Department still had a means, in theory, of eliciting student and staff reaction and
views on the modules they undertook, but had shifted the focus from exhaustive use of
questionnaires, to more interactive review and analysis:
•

Between the year tutor and students, and within the group of students themselves i.e.

•

inter-personal).
within the student (intra-personal), where students were to be encouraged to review and
analyse their own approaches to learning and use this as a basis for improvement.

Some concern has been expressed over the increased information 'lead time', i.e. the time
taken between problem identification, analysis, solution and implementation has potentially
increased, as there was only one 'sampling point'. In earlier runs of the system, there had
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been three points where staff and students could elicit feedback on which to base
self-reflection and improvement activities. This consideration had to be offset against the
needs of a system that had to be both viable (in terms of resource and time) and repeatable
(in terms of regular staff/student participation).

7.7 Overview and Discussion of the Research Case Study

The progression of iterative changes to the Departmental quality improvement system has
been outlined above. To take a more 'holistic' view of the system and the implications it
had on the Departmental culture, the role of staff and students, and changes in behaviour
and attitudes, it is now necessary to provide an overview of the research case study. This
overview will relate the findings of the case study to the wider (i.e. external) environment.

7.7.1 Objective of the Research Project

The objective of the research project was to move from a quality system that emphasised
measurement to one that emphasised development, and attempted to show that, to achieve
quality improvement, engineering education must emphasise 'learning-to-Iearn' and not just
learning. Therefore, the system attempted to shift the focus of staff and students from
simple evaluation towards the developmental action taken after that evaluation. This
required a change in perceptions of quality and quality improvement, where the system
involved a move from simple monitoring and feedback to a system that implicitly
encourages the application of learning theories using reflection, dialogue and feedback. This
required a system that allowed a re-appraisal and clarification of purpose, input from all
participants, and increased focus on continuous improvement. It became difficult to
motivate participants towards this aspect of the system in the research case study, once
ownership was given to individual lecturers. However, this was essential if the system was
to operate once the researcher had left.

7.7.2 Departmental Culture

The fact that the system became fragmented once it was fully immersed in the Department
shows that a certain, one could say 'conservative', culture existed. Indeed. it is said that
"every advance in education is made over the dead bodies of 10,000 resisting professors"
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(Robert M. Hutchins, quoted in Jellama, 1986). As seen in Chapter 5, systems feed culture
and culture feeds systems, providing a vicious circle (see Figure 7.13). In the research
project, it appeared that the quality system was seen to be fighting against the underlying
Departmental culture.

Culture

Systems

Figure 7.13: The Vicious Circle of Organisation Culture and Systems.

The thesis proposed that quality systems, based on developments in manufacturing industry,
could be used in higher education to create a culture that engendered a positive learning
approach (i.e. the development of the full cognitive range via continuous learning cycles,
thus achieving a 'transformative' orientation). This apparent conflict, between the
introduced systems and the existing Departmental culture, had obvious implications for the
thesis. However, this conflict was by no means universal, and the adoption of the quality
improvement system by some staff and students indicates that there was a connection
between quality systems and a learning culture, as indicated in the thesis.

7.7.3 The Role of Staff and Students
Systems that focus on students' involvement in the decision-making process require a
significant and demanding contribution from both staff and students. This requires the
development of an appropriate culture. There appeared to be confusion amongst staff
between systems that focus on course monitoring and evaluation, and systems that focus
on quality improvement, where the former is not a quality improvement system as there
is no explicit 'enabling' mechanism. It can be argued that there is more to quality than
student feedback - feedback is just one means of providing information that informs the
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quality and learning improvement cycle. It also requires active planning, reflection, and a
willingness to change, and these personal improvement cycles formed the foundation of the
quality improvement system outlined in the case study. With the benefit of hindsight, the
system could be seen to be imposing a new definition of 'quality' and a new culture on the
established systems of members of staff. These systems can be viewed as 'external' (e.g.
group norms and accepted protocols) and 'internal' (e.g. individual cognitive and affective
domains). It can be argued that the quality improvement system outlined in the case study
was at odds with the group norms and individual affective domains of some staff and
students, thereby resulting in some level of dissonance (i.e. conflict). This issue is discussed
in the next Chapter.

It can also be argued that staff, as engineering educators operating under an ethos of CPD,

have a professional responsibility to monitor their own quality, and that such feedback
provides one means of doing this. Viewed in this light, student feedback can provide
information with which academic staff make decisions (i.e. could be used to provide
information for staff personal improvement cycles).

7.7.4 Changing Behaviour and Attitudes

From the previous section (7.7.3) it can be seen that some of the barriers to implementing
quality improvement systems to create a positive learning culture exist in the affective
domains of staff and students, i.e. participants need to be encouraged to develop and
implement their own learning cycles. From the research case study it was identified that
there was a need to invest in such a system in the first year of a student's course, so as to
develop the appropriate student and staff 'mind set', and the appropriate organisational
culture. This requires a 'bottom-up' approach, where quality is built into a course rather
than imposed on it. It can be argued that the research project was largely seen as a piece
of research, and so was never fully integrated into the philosophy and culture of the
Department. Because of the lack of some staff and student involvement, the quality
improvement system and its constituent mechanisms were not 'internalised' by all the
participants, inasmuch as they did not lead to a change in attitude or long-term behaviour.
Attempts to introduce such an 'investment' in the first year of undergraduate courses
proved to be fruitless. Initially students reacted positively to the quality improvement
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system, but motivation faded because of missing support by staff. This problem of
'inappropriate' behaviour and attitudes points to the need for a coordinated programme of
staff development and support.

It has been argued that the focus of the system in the research case study was on

development and enhancement rather than audit. As has been stated, the research attempted
to show that, to achieve quality, engineering education must emphasise 'learning-to-learn'
and not just learning. Therefore, the system cannot work solely with traditional educational
methods or attitudes (i.e. passive learning). What is required is for students (and staff) to
reflect upon their own learning, i.e. student centred learning rather than student delegated
learning. It was found that the key to enabling this transition lies in changing culture,
behaviour and attitudes of lecturers and students via motivation, persuasion and education.
In systems involving student feedback, it is vital that the feedback loop is closed (i.e. any
action taken or not taken, or decisions made, should be reported back to students). To
achieve this there needs to be a change in attitude within engineering higher education.
Departments have to overcome the difficulties in progressing towards a learning
organisation, inasmuch as teaching has to be determined by the needs of the learner as well
as the needs of the lecturer. It is important to ensure that those actually responsible for
teaching and for learning, (i.e. lecturers and students), have the encouragement, information,
understanding, attitude and capability to enable them to secure continuous quality
improvement.

7.7.5 Findings

The research case study found that real developmental benefits did emerge if students were
encouraged, and able, to examine critically what they had achieved and suggest ways for
any improvements. By referring to the two education models developed in Chapter 2, it can
be seen that the system in the research case study was designed to develop a studentcentred process, where 'feedback and control' is personal and internal feedback and control
over learning. By emphasising the move towards development and enhancement, it was
hoped to encourage a transformational approach to engineering education. The adoption of
the quality improvement system by particular staff and students provides evidence that this
objective was achieved, even in a department with an overriding culture still very much
geared to vocational education. This resulted in the quality improvement system being at
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odds with the culture of the Department and the majority of the Departments systems (e.g.
students seen as passive entities; employers are the customers, students are the products,
etc.). In common with much traditional engineering education (see Chapter 2), the 'total
student experience' in the Department was seen to overemphasise some elements of passive
behaviour and serialist, surface-level learning (i.e. little development of the capacity for
'lifelong' learning), though some modules did focus on an experiential learning approach.

The three and a half year research project achieved mixed success, depending on the degree
course and module culture, with some staff members and students being fully supportive.
However, problems were encountered with:

•

indifference from some staff to student-led initiatives and their own continuing
professional development, i.e. little apparent emphasis was placed on personal
reflection, analysis and improvement by some staff members;

•

increasing apathy from some students to the quality improvement system and the
concept of 'lifelong' learning;

•

a general lack of familiarity, amongst staff and students, with the research on what the
objectives of engineering education are, what kinds of learning are required to meet this
objective, how students learn, and how educational methods impinge on this;

•

the lack of full integration of the quality system into the undergraduate courses, possibly
due to the above;

•

students confusion as to their role in the quality system, owing to conflicting messages
from some senior staff;

•

a Departmental culture that was perceived to focus still on economic-centred models
and training students for specific employment areas (i.e. a vocational orientation);

•

Some staff resistance to the implementation of the quality improvement system, possibly
from the distinction between change (internally directed) and being changed (externally
imposed);

•

Some staff seeing themselves as engineers rather than engineering educators, where the
focus was on the content of what was taught rather than the way it was taught;

•

A Departmental culture that, owing to pressure from an economic-centred university
system, focused on short-term objectives, e.g. the first year was directed to run
'cheaply' and more emphasis was placed on specialisation in the final year and research
activities.
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Based on the findings of the research case study, it can be argued that to overcome this,
a policy of staff support and development would be required, with its feedback culture
more integrated into course philosophies and more emphasis on CPD and continuous
self-improvement. Given the 'transformative' purpose of higher education identified in
Chapters 2, 4, and 5, engineering education needs to stimulate and encourage effective
learning (EPCIUCoSDA, 1994). Engineering educators need to encourage students to
develop as 'lifelong' learners by changing the way they both teach and ensure quality, i.e.
encourage participation, discussion, review, and reflection. The quality system described
goes part of the way to achieving this, but such initiatives cannot flourish without
Department wide support (i.e. a meeting of 'top-down and 'bottom-up').

The quality improvement system developed initially allowed students to take a more active
part in their education and to close the learning cycle, by encouraging them to review and
reflect on what they have experienced. It has been shown that this review and reflection
activity should also make them more productive as lifelong learners (i.e. more effective).
The research has found, therefore, that it is necessary to make explicit what was assumed
to be implicit. If engineering education should be preparing students for the 'information
age', then the focus and purpose of the education system (and inherent quality system)
should be adjusted accordingly. This, therefore, requires a move towards more studentcentred models, where the emphasis is as much on context and 'process', as on content and
'product'. After promising initial results with the experimental group, problems were
encountered when the system was opened up to a wider community of staff and students.
This wider exposure found that the quality improvement system was at odds with the
prevailing culture. It can be argued that the external-micro and external-macro initiatives
identified in Chapter 4 (eg, HEQC, HEFCE), aim to change the culture within a department
so that they become more receptive to such systems. Based on this research project, it must
be questioned how effective such systems will be in actually changing the behaviour and
attitudes of the participants in engineering higher education, i.e. whether such systems are
actually reflected at a 'grass roots' level. The introduction of these systems could be
facilitated by a more rigorous and defined staff and student development programme. When
introducing such quality improvement and development systems it must be remembered that
differing universities have differing cultures, therefore there is no universal procedure. The
task is to encourage the evolution of departmental culture that supports a progressive
quality improvement system. Complicated systems are unnecessary as long as staff and
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students talk and listen to each other, and engage in a meaningful process of individual
planning, analysis, reflection and improvement. Therefore, such quality mechanisms must
support the individual participants (i.e. students and staff) and empower them as
independent learners.

7.7.6 Relating the Findings to the Thesis

The dissertation has shown that there was a strong theoretical link between continuous
quality improvement models developed in manufacturing industry, and the deep learning
models developed in psychology and education. Both focus on cycles that promote personal
and individual planning, reflection and improvement. It was argued that for such cyclical
systems to work, a particular culture was necessary. This culture involved organisation-wide
commitment to personal improvement. It was postulated that, by introducing systems that
promote these learning and quality cycles, this culture could be developed.

The research case study attempted to introduce such systems into a manufacturing
engineering department of a British university, with a view to realising this culture. It was
found that there was already a strong prevailing culture within the Department, that gave
primacy to external considerations (e.g. a vocational emphasis to engineering education,
where employers' views and those of the engineering institutions were given most
credence). In the case of the Department, it was found that this conservative culture was
stronger than the systems aimed at developing change, where change was viewed as a
threat, rather than an opportunity. It can be argued that such cultures and systems do not
operate in isolation, but rather they are shaped by both internal and external forces. In the
Department, the internal desire to maintain the status quo was seen as stronger than the
external pressure to change. If such external pressure is not met by a similar desire from
within, then the systems become defensive. The required change in attitude and behaviour
that such external pressure aims to engender were not attained, as the participants have not
fully internalised the required mechanisms and systems. However, the introduction of the
quality improvement system in the Department did achieve successful adoption with
particular members of staff and students. This success indicates that there is evidence to
support the strong theoretical relationship between quality systems developed in
manufacturing industry and the development of a learning culture.
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By referring back to Chapter 4, it can be seen that initiatives at the external/macro level
(e.g. HEQC, HEFCE) aim to influence the participants in higher education at the
internal/micro level (e.g. cognitive and affective domains). These two forces meet to form
a particular culture and set of systems (see Figure 7.14). However, if there is a mismatch
between these internal and external pressure, as in the case of the research project, then
it has been shown that the result can be confusion, contradiction and tokenism.
]jxter.naJ~cro

Internal/Micro
....................................................................................:

External Pressure·

Culture

Systems

Societal and
Economic Factors

Internal Pressure

Cognitive and
Affective Factors
....................................................................................

Figure 7.14: Pressure on Departmental Culture and Systems.

Looking back, the quality improvement system was not sufficiently universally integrated
into the mechanisms and culture of the whole Department and its courses. There was
success with particular students, staff members, modules and courses, indicating that the
thesis was valid. In these instances students and staff did respond to the quality
improvement system, resulting in improved motivation, increased sense of 'ownership' of
their own learning, and a rise in proactive behaviour and thinking. For such systems to
develop they need to be linked to larger, organisation-wide programmes, requiring a more
holistic view of quality improvement systems and culture, i.e. how they impact and impinge
on each other, rather than the stand alone approach the research case study was required
to take, i.e. it was examining one aspect of the Department's culture and systems. To
achieve this requires action at the design stage of courses (i.e. pre-process/pro-active). In
attempting to bring around the required cultural change, the intervention outlined in the
case study may have been too ambitious, given the short time frame (i.e. three years and
half years), the sensitivity of the research area (i.e. staff and student relationships and
interactions), and the developments in the external environment (i.e. increased participation
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rates and accountability). The pressure to introduce a quality improvement system in such
a short period of time meant that a more gradual and subtle introduction was not possible.

The evidence presented in this dissertation shows that 'manufacturing' quality improvement
systems can be applied to engineering higher education. The application of quality
improvement systems requires an initially receptive culture that is open to change.

7.8 Conclusions

This chapter has given an overview of the research project carried out in the Department
of Manufacturing and Engineering Systems, BruneI University, and its findings connected
with different approaches to quality systems. The iterative cycle of methods used to
re-design the quality systems from a student-based approach to a student-centred
approached were described. This involved introducing a quality system that emphasised
active, in-process continuous improvement on the part of both students and staff. The
primacy of staff was assured throughout the project, with ownership of the system firmly
in their hands. The system had to adapt to both the changing external conditions that
impacted on the Department, and the underlying culture within the Department. The
strength and 'direction' of the Departmental culture and external environment had
implications for the scope and success of the research case study. The objective of the
research was to examine the introduction of quality systems aimed at developing and
enhancing student learning. It was found that the quality system introduced was at odds
with elements of the culture that existed within the Department. This culture appeared to
have a more short-term, reactive focus, whereas the quality system required a longer-term,
proactive focus. Because of this mismatch, problems were encountered with changing some
participants' behaviour, attitudes and internalising the quality systems. To overcome these
problems requires an 'open' culture that allows a learner (e.g. student) centred focus, that
emphasises internal/micro level approaches. The strong theoretical link between quality
improvement systems and learning cycles has been shown to be valid, however effective
implementation is dependent on both the prevailing culture within a department and the
external forces that act upon a department.
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Chapter 8 - Conclusions and Meta-Evaluation
The purpose of this Chapter is to provide an overview of the thesis, dissertation, and
methodology used. A more personal reflection, on the part of the researcher, on the issues
underlying the research carried out is presented and, from this, advice is offered as to future
directions for the progression of further research case studies.

8.1 Overview and Conclusions

In this dissertation it has been argued that, owing to changes in the external environment
in which they operate, the purposes of institutions of higher education have been
undergoing a transition. This transition has resulted in the emergence of a move from
objectives that are aimed at vocational considerations, towards objectives that are aimed
at more 'transformational' considerations. This change in purpose has been particularly
noticeable in engineering education. Such a 'transformational' purpose is based on the
development of the full range of students' cognitive abilities together with an external (i.e.
'real world') view, as a means to support lifelong learning. To develop these cognitive
abilities requires an emphasis on students' approaches to learning, which in tum requires
a focus on learning improvement and the adoption of individual learning cycles. Thus, the
achievement of this 'transformational' purpose requires the development of educational
systems that encourage the use of these learning cycles. From this, a link between systems
that support learning improvement in education, and systems that support quality
improvement in industry was identified, and a strong theoretical relationship was
demonstrated. Therefore, the thesis presented in this dissertation set out to show that quality
systems, based on developments in manufacturing industry, could be used in higher
education to create a culture that would engender a positive learning approach. This
required the introduction of quality improvement systems that would develop the full
cognitive range within students, via continuous learning cycles. It was argued that such
cycles were necessary if the 'transformative' purpose of higher education were to be
achieved.

Investigation into the thesis required the adoption of a particular methodology, based on
an in-depth longitudinal qualitative applied/action research case study. This involved the
researcher using an interventionist strategy in a particular university manufacturing
engineering department, aimed at introducing such quality improvement systems. Over the
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period of the research case study, particular students and members of staff adopted and
implemented the quality improvement system. From this it was shown that there was a link
between such systems and changes in the departmental culture necessary to promote a
positive learning approach (i.e. active planning, reflection, review and improvement on the
part of the student). The thesis was, therefore, valid. The adoption of the quality
improvement system within the department was not universal, though it did point to the
emergence of a cultural shift. Considerations relating to the increased adoption of such
quality improvement systems are discussed in the next section.

8.2 Reflection and Meta-Evaluation

The research case study presented in this dissertation has shown that there is a link between
quality improvement systems and the development of a culture that supports learning cycles
to achieve students' 'transformation'. From this, it can be seen that the thesis is valid. The
evidence is provided by the acceptance and utilisation of such improvement systems by
particular students and members of staff. The adoption of the system was not
Department-wide, and some personal reflection and analysis of the research case study (i.e.
meta-evaluation), as is usual in such action research projects, has identified a number of
factors that may have contributed towards this:

•

The research focused on, and was predominantly carried out with, undergraduate
students, i.e. much attention was given to student considerations, and thus may have
'excluded' staff at the key early stages of the research;

•

The research focused on students as 'learners', whereas learners can be seen to
encompass both students and staff (i.e. they both need to develop their own learning
cycles). It was assumed that all staff regularly reflected, reviewed and improved what
they did;

• It was assumed by the researcher that, as the Head of Department supported the
research, that the other members of academic staff would also be supportive and that
they could see the purpose of introducing the quality improvement systems;

• The research was adopted and promoted a 'transformative' view of the purpose of
engineering education, whereas some staff and students were focused on a 'vocational'
view. This mismatch led to some confusion and conflict. If a vocationally orientated
system had been introduced, the effective implementation may have been more widespread;
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• The research was carried out in a period of great change, where student numbers were
increasing and their background was changing, and there was increased external
influence on institutions of higher education;

• It was assumed that staff and students' would be sufficiently motivated to participate
in, and help develop, the quality improvement system;

• In order to complete the research in the allotted time frame, the gradual and phased
introduction of the novel quality improvement system had to be 'compromised', i.e. the
introduction strategy had to be 'artificially' accelerated if any meaningful conclusions
were to be reached;

• It was assumed that the benefits that had been identified with the experimental group
would be translated to a larger group. The importance of educating, informing and
convincing staff as to the benefits of the novel system was not fully appreciated;
•

The Departmental culture was not as 'open' as anticipated, possibly due to the increased
pressure from the external and internal environment;

•

The high level of support and contribution necessary from staff and students was not
realised at the research design phase;

•

There was confusion between quality monitoring and quality improvement amongst
some students and staff, possibly due to differing conceptions of quality and learning;

•

In some instances the 'feedback loop' was still not closed, resulting in incomplete
quality improvement cycles (and their implicit learning cycles).

However, the involvement in, and adoption of, the quality improvement system by
particular members of staff and student groups was a positive outcome, with active
planning, review, reflection and improvement on the part of these participants. This shift
in the quality improvement process can be seen to engender a corresponding improvement
in the learning (i.e cognitive abilities) process. Such an examination of cognitive
improvement was beyond the scope of the research case study and is an area for future
work.
Based on these personal observations, areas of particular interest for the improvement of
future research can be seen to include:

• The explicit involvement of members of academic staff, where staff are viewed not only
as enablers or facilitators but also as learners (i.e. not aimed solely on students);

Chalkley, S.T. (1996), Chapter 8 - Conclusions and Meta-Evaluation

190

• A coordinated programme of staff development and support, focusing on cultural issues,
learning and quality improvement;

• Clarifying the purposes and objectives of engineering education, and defining the
processes by which these objectives can be achieved;

• Action at the design stage of courses, where the stress should be on more pro-active,
pre-process interventions (i.e. design issues) that emphasise learning-to-Iearn and
lifelong learning amongst staff and students (see Figure 8.1). This would require overt
action on specifying the range of learning (i.e. cognitive) abilities to be developed at
the individual module level;
•

An appreciation and investigation of group norms and personal definitions amongst staff
and students, where participant's conceptions of quality and learning are explored;

•

Linking the quality improvement systems more explicitly to continuing professional
development (CPD) of both staff and students;

•

More action on the encouragement and motivation of staff in particular, and students
in general. This should have the effect of creating a culture that is more receptive and
open to change;

•

A longer-term implementation strategy (eg. five to seven years rather than three and a
half).
Role of Learners
(Students and Staff)
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I
I
I
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I
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Figure 8.1:

Strategy for Pro-Active, Pre-Process Quality Improvement Systems.

The research undertaken has contributed towards a specific area of quality improvement
system. The evidence presented in this dissertation shows that manufacturing quality
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systems can be applied to higher education with a VIew to supporting a culture that
engenders a positive learning approach. However, the introduction of such systems requires
a more integrated, department-wide strategy emphasising pro-active, pre-process design
considerations.
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Afterthought
Every PhD student is worried about the standard and quality of the research presented in
their Thesis. This concern is summed up by the following quote:

"Your work is both good and original. Unfortunately, the good bits aren't
original and the original bits aren't any good".
Anon.

The defence of the Thesis presented in this body of work, both at international conferences
and at the viva voce, has shown that it is both 'good' and 'original'.

However, in case I ever get too complacent or conceited....
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Watterson, 1991, p. 100.
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Appendix A

Changing Relations Between the State and Higher Education 1

lAppendix A only refers to those relationships concerned with the teaching function of
higher education (i.e. it excludes the research function of higher education and the role of
the research councils).
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Parliament

Department of Education and Science

National Advisory Body

University Grants Committee

/

\

Polytechnics/Colleges

Figure AI:

Universities

From the creation of the Department of Education and Science to the 1988
Education Reform Act, 1964-1988 (adapted from Salter and Tapper, 1994,
p. 219).

Parliament

Department of Education and Science

Polytechnics and Colleges
Funding Council

/
Polytechnics/Colleges
Figure A2:

University Funding
Council

\
Universities

From the Education Reform Act, 1988, to the Further and Higher Education
Act, 1992 (adapted from Salter and Tapper, 1994, p. 220).
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Parliament

Department
for Education

I
HEFC(E)

Scottish Office

HEFC(S)

Welsh Office

HEFC(W)

Universities/Colleges
Figure A3:

From 1993 to mid-1995 (adapted from Salter and Tapper, 1994, p. 220)

Parliament

Department for
Education and
Employment

I

HEFC(E)

Scottish Office

HEFC(S)

Universities/Colleges
Figure A4:

From mid-1995.

Welsh Office
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B2

According to Aristotle, all knowledge is based on sensory expenence and thinking
(Hergenhahn, 1988, p.33). In elaborating this view of knowledge, Aristotle formed his 'laws
of association'. These laws consisted of the law of similarity (the recall or experience of
one object will elicit the recall of things similar to the object), the law of contrast (recall
of opposite things), the law of contiguity (the recall of things originally experienced with
the object), and the law of frequency (the more frequently two things are experienced
together, the more likely that recall of one will stimulate recall of the other). From this it
can be argued that mental activity (i.e. learning) is based on connections between basic
mental events, such as feelings or sensations.
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Departmental Student Feedback Form Circa 1985

ii n

I" ..
Ilm~\
I~ ..~ .,~
0

'"

..

I

,..

.... .- . ..-.. . .

..... ....
;;1

I" ·....
C.&J

c:
~e.

o

Ie ~
.'"
'<
.4

-!
0(

e.

.. ~~
.
;!..

'."
.,....

n

~

~e.
§ 1-;
.......

....0
...5,..
.,

c:

C

-~
::...

~

-i

::I ~;!
~

"<

~
C
g

.

~
0

~s

."

~

."

It

....

....
.,
0

~

:::I

."

;;

~

...; .e;

....0

0

CIIl

~

.

::!

<II

n

3-

0-

:II

0

.-

0

a

0

.&J

0

0
:::I

':T

':T

~

..

C
10>

.. e..
.-

.,..
<r
n

u

":>

"....n

C

.,,..
0

0-

n

C

eo

CI

0
::I

C

10>

0

g

~;!

.

'-'

~

to'"

:0

..-..

r

-l

iii

,.
:>"
It

...c
.,1)
i!.
OJ

. . -l

g-;

., ~;
§ S ..
.... . '"
'"co
..... c -.
~.,

~Er

1>

.
'"'

.""'

.-

::I
...
_
0 -l
=-

:.-...;

~

... ...... ,....
~

....... ~

C.

:::I ,.

n

..

~ ~

':T='

-'"
'" ...
no

:> ....
-c; .....
::>
co

."

....

,.....c. .-c

Q"

C

co

It

10> ...

......
.... .. - -... ..t:. ., -.....
.
.,....
-'" .. ., .., -....
- . '"
.. ., ."

:':I

0

CD

~

;;

g.

'"
....
:>

;;

~

....
...,
>-

.n

~

0

~

iii

::>

r-

...,

n
i:
..,

0

:~

0

"<

n

..,

'.l

C

::>

"..

..

u

.-

~

C

.......

C

CI

co

It

"

.&J

0

':T

co -t

" =-

-

.

a"
; :::I., .,2 ~;c: ....
0
0
~?
..
c
5 c<- 1iA~
.... ...:::I0
"<
10>
0
.... -,... ....0
.
.,,..C0 .." ':T ;;~
., Z. 0
.., ... ::>c:
0:::
~
.., ;; 5 ..

.. .. ...'" G .... ..... .
.... .,e. .. .
... a. .. .. ....
2......
..,
.
..
..!. ..- '"G. ...-., ., ;;.... c:

.\J

~

'-'

;t

~

n~

~r

0

'" 0

oo

CI

.-

0
:::I

....
0

-CO' ....
==-n
=0
:-

':T ':T

'<

e

CI

:::I

C

CO'

;;
n

."

..
:II

~

co
CD

C

e; ..C .,"
" '" .",...
C
:>
....
to
CI

~~

0

g

:::..

:>
co
co
0

n n
o 0

'i:..

.:
0
c ..,

..

n
g

C-

~
...

-§

....
'"
.,iii

zO

o
....- ~

til

)(

-~'-."

(')

....
\0

."

....-

~

...

IV

II II

:=s
:-c

IA

.,c

n

::0

CO CJl
til

........

CO til

0
-

0

c

c.n

en

...

Vt

':T

G
to

':T

:z:

......"

::-

~

II

....

.,

:0>=
;:-

'-'

:::I

50 c>-3

g-~

§

:!.

;:iCJl

It

;-II II

0

.e:

""l'1j

~

< :n

":"

....
....

ell CJl
:'ltll

~

')

co ."

C

....

%

:::J

C...;

:I

., ..,

. ... ....'"
_.=<""'''' ...5 ..,...
. '"

;;
t"'

..
:::I

C

<

H

"<

Z

:t>
>-3
0

.,
."

."

."

CI

-

..

3.

Com~(CDE)'

b
p

1.2 Eng.Systems
1.3 Design (AJM)

b

1.4 Problem Solving (AJM)

P 1.5
P 1.6

&

Artefact Study
Elect.Eng.

I

1

(RTR)

p 1. 6 Elect .Eng. (BO'C)
p 1.6 Elect.Eng. (CH)
~ 1.6 Mech.Eng.

b

(GM)

1.6 Mech.Eng. (CC)
1.7 Maths (Dr Newby)

1

1.8 Materials (CDE)

J 1.8 Materials (Dr Bowman)

b 1.8 Materials (Mr Cochrane)

b

I

I

1.9 Accounting (T Webb)
1 .9 Economics (Dr Burninghc

,

h 1.9 Law (Mr Woodroffe)
I

1.10 Marketing (Davis + SiD'

I

i

I

,

[

,

I

I

ZJ

I

i

I

I
I

1.10 Computing (AF)

~86[ V~.J!J

Ui.JOd )pvqpaad - J x!puaddy '(966[) "lOS 'AaPllmtJ

DI

Appendix D

Departmental Student Feedback Form Circa 1992
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BME Year 2 Course Feedback
Please grade each aspect of each course on a scale of 1 (bad) to 5 (good).
Please use the space provided to make comments about the course. Do not write on
the back of the sheets. Add extra sheets of paper if you like.
Please be constructive in your comments and suggest ways for improvement if you
identify any shortcoming.

Materials

BJG

Organisation
of course

Amount
learned

Materials

DF

Organisation
of course

Amount
learned

Materials

RJG

Organisation
of course

Amount
learned

DF

Organisation
of course

Amount
learned

Materials Labs.

II
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Department of Manufacturing and Engineering Systems, Brunei University
Module Title: ..................................•..•....._.........._•.•............

E2

Level

Semester

Lecturer: •................. _.........._.........._...._.

Name (optional): .............•...................................•... _..•........
Course: BMFJ SEFJ SEP

With:

Management! Languages

Objective:
As part of its Continuous Quality Improvement Process. the Department wishes to ask your views on the
modules you have taken. Please. therefore. complete this questionnaire and give it in at the end of this l~tureJ
exam. The resulting infonnation will be used to improve future runs of this and other modules.
Instructions:
Please indicate the most appropriate choice for each statement. depending on how strongly you agree or disagree
with it. All infonnation will be treated in the strictest confidence. The following rating scale is to be used:
Strongly
Agree

1

2

3

4

5

6

Strongly
Disagree

or
'n.a.' if you feel the question does not apply or you have no opinion on this particular area.

I) I have learnt a great deal from this module

(I)

2) I have a great deal of interest in the module subject area

(2)

3) I find the module subject difficult to understand

(3)

4) The lectures have helped my understanding of the subject matter

(4)

5) I have put a great deal of effon in to this module

(5)

6) The

obj~tives

of the module were clear

(6)

7) The module materials were well prepared

(7)

8) The lecturers explanations were clear

(8)

9) Feedback on assignments was constructive and valuable

(9)

10) The lecture notes. assignments and recommended readings were useful

(10)

II) The lecturer was available outside of lecture time to give help and advice

(II)

12) My attendance at the lectures on this module was high

(12)

13) The lab materials were well prepared

(13)

14) The lab enhanced understanding of the lecture material

(14)

IS) The tutorial materials were well prepared

(IS)

16) The tutorials enhanced understanding of the lecture material
Please use the space overleaf to answer the following questions:
17)
18)
19)
20)

If you did not consistently attend these lectures. why? How did ~ou co~er the subject matter?
What 2 features of the module have you found m~st useful and interesting.
What 2 changes would you like to see made on this module.
Do you have any other comments? (please use other side of sheet)

(16)

FI
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BRUNEL UNIVERSITY
DEPARTMENT OF MANUFACTURING AND ENGINEERING SYSTEMS
UNDERGRADUATE FEEDBACK REVIEW MEETING NO. I

TO BE HELD ON THURSDAY, 14TH APRIL 1994
IN ROOM 004A AT IO.OOA.M.

AGENDA

1.1

Apologies

1.2

Objective

To develop a usable (ie inexpensive and easy to administer) mechanism that provides meaningful (ie
relevant), reliable (ie consistent and non-contradictory) and representative (ie accurately measured)
feedback on a variety of areas.
1.3

Review of current UG feedback
a.
b.

c.

1.4

What we are doing (questionnaires; meetings; tasks [eg brainstonning])
Why we are doing it (identify unsatisfactory areas [ie Quality Improvement]; increase student
awareness and appreciation oflearning; fonnativeldiagnostic infonnation; increase involvement
of students in educational process; satisfy University requirements; less contact hours means
new feedback mechanisms are needed; assist students to compare their perceptions of the course
with their peers)
Problem areas (student response rates; promptness of student response; 'feedback fatigue'; are
we asking the right questions\looking at the right areas?; how should we deal with the resulting
infonnation?)

Discussion areas
a.
b.
c.
d.
e.

f.
g.
h.
i.

Feedback culture (how can we encourage students to respond and participate in the feedback
process; can we integrate feedback in to courses more)
Increase focus on the student (ie how can we ascertain how much effort student puts in to
course; which methods suit their learning styles; what their learning styles are; etc)
Participation in the process (how to increase student response rates; staff 'right of reply'; what
control mechanism should we use (ie traceability of non-respondents)
Analysis and Reporting (what is the best method?)
Format of feedback mechanism (questionnaires, meetings, etc)
Scope of feedback (lectures, labs, tutorials, the mechanism itself)
Frequency of feedback (how often in the semester)
Timing of feedback (when in the semester)
.
Content of the feedback mechanism (what infonnation do we need?, what sort of questions
should we be asking)

1.5

Any other business

1.6

Date of next meeting

STC\DKII9\AGENDAJWP

12 April 1994
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BruneI University

Departlllent of Manufacturing &
Engineering Systems
Departlllental Procedure on
Undergraduate Student Feedback

1994-95
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Manufacturing and Engineering Systems
Brunei University

Authors: Dr Clive Butler & Simon Chalkley

Departmental Procedure on Undergraduate Feedback

Mission Statement:

To adopt a policy of Continuous Quality Improvement in teaching and learning by momtoring. analysis. and
action based on student and stafffeedback.

Objectives:
I)

~o develop a usable (ie.simple: inexpensive and easy to administer) mechanism that provides meaningful
(Ie relevant). rellQble (Ie consIstent and non-contradictory) and representative (ie accurately measured)

student feedback on aspects of the Undergraduate experience.
2)

To communicate to staff the relevant feedback so as to permit changes in such mallers as organisation.
presentation. and curriculum development.

3)

To communicate to students the summary of the analysis and actions (if any) proposed by staff

4)

To communicate each Semester a summary of the analysis and actions to Subject Panels (peer review).
Course Directors. and the Head of Department (via the Departmental Undergraduate Teaching
Commilleej.

5)

To communicate to the appropriate University administrative authorities the required Quality
information (for their records).

Strategy:

To develop a culture amongst undergraduates and staffthat participation m the feedback process is valuable/or
their own personal development and the development of the course as a whole.

Tactics:
I) Develop a feedback 'culture'
As part of the Year I students introductory week. there will be a presentation to students on the feedback process
(document # I). The actual process will work on 2 levels:

Level I
This involves gathering information at the Module Delivery Level. The mechanism involves distributing a
questionnaire (document #2) given out between weeks 6 and 8 of each Semester ('Progress Review Weeks ') by
each module lecturer. This will be distributed at the start of the lecture, with 10 minutes allocated for completion.
and then collected at the end of the lecture. The forms will be processed and analysed centrally. In conjunction
with the questionnaire, the Year Tutor will organise 2 informal feedback meetings (roughly an hour in length)
held during weeks 4 (to discuss all modules general tenns) and 10 (to discuss all the modules in li.ght ~fthe
questionnaire analysis and any proposed corrective action). A specific slot should be timetabled for thIS actIvIty.
These sessions could make use of 'buzz group' and 'snowballing' methods (ie divide group in to small units to
discuss course! modules, then slowly open the discussion to larger groups).

G3
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Level 2
This involves gathering infonnation at the Course Management Level. The mechanism involves a questionnaire
(document #3) distributed to students at the end of Semester 2,3,4 and 6. It will normally be distributed durin o
the I st examination, and must be returned before the end of the Semester in order for them to receive the~
placement folders (alternative arrangements will have to be made for 3 year courses). It is aimed at gaining an
overall picture of the course and the students who are studying on it. The infomlal feedback meetings will also
be used to gain an insight in to this area.
2) Increase focus on student
Students will keep a log of their progress during the course, using a standard form thaI will chan progress
relative to the objectives set by the lecturer at the beginning of the module (document #4). To facilitate this
students will be issued with a 'Guide to Learning Logs' (document #5) and refer to the 'Scheme of Studies'.
Existing mechanisms can be used to ensure students maintain their own achievement records (ie via the personal
tutoring system).

3) Increase focus on staff
To facilitate (I) and (2) it is necessary for staff to introduce themselves to students; to state learning objectives
of modules and learning resources available (stated in the 'Scheme of Studies'): to repon to students! subject
panels on any actions taken (or not taken) in light of the feedback; to have (and use) the 'right of reply'
(document #6); and to receive support and advice through their subject panels.
4) Analysis and reporting
The analysis should be carried out centrally (initially by Simon Chalkley, but will need to be part of staff
members 'job description' after July 1995). The reporting will be on 5 levels:
Level a
From the 'analyst' to the indh~idual staff members, ie Lecturers and Year Tutors (document #7):
Level b
From the staff members to the undergraduate students of any action taken (copy sent to 'analyst');
Level c
From the Year Tutors the Course Directors on the results of the feedback and the action taken;
Level d
From the Course Directors to the Head of Department on the Subject Panel and the Course Management aspects;
Level e
From the Head of Department to the University, demonstrating that M & ES has an effective student feedback
mechanisms.

Responsibility:
I) Of Students - to maintain an accurate learning record (ie emphasise the focus on student learning) and
participate in the feedback process
.
.
2) Of Staff - to respond to feedback and advise students, Year Tutors and Subject panels of any actIOns.
3) Of Year Tutors - ensure that staff and students are following the' Procedures on Undergraduate Fe~back ;
4) Of Subject Panels - to offer constructive advice (corrective action) and support to staff and Course DIrectors
5) Of Course Directors - to develop curricula and produce appropriate documentation for the. Hea~ of Department
6) Of the Head of Department - to forward the appropriate Quality documentation to the Untverslty, and develop
an environment where feedback is encouraged and acted upon.

2
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Documents to be generated:
# I) Outline of presentation for the introduction week;

#2) Guide to learning logs;
#3) Model (pro forma) of student progress record, ie 'the learning log ';
#4) Modu Ie Del ivery Level questionnaire;
#5) Course Management Level questionnaire;
#6) Analysis Presentation to staff and Subject Panels;
#7) Staff feedback process/ format (ie the mechanism to record staff action):
#8) Timetable of the process.
Review of Feedback Process:
To be carried out by the Departmental Course Convenors.

Addendum on the rationale behind the proposed system
i) The information gathered should only be used for diagnostic/ formative purposes. The feedback process is
designed to provide information to staff on the modules they teach on, so as to facilitate student learning.
It is not designed to be used as part of a formal staff appraisal system.
ii) Although students can only answer questions based on their current experience, this does not invalidate their

views on the modules they take. It is important that the staff and the Department take their views on the
planing, management, organisation and delivery of modules seriously.
iii) It is vital that the progress evaluation mechanism is built in to each module (and the course as a whole),
rather than 'bolted on'. 'Ownership' of the mechanism should be kept at the student! staff interface as much
as possible. It must be performed in a systematic and holistic way rather than ad hoc.
iv) We need to get the student to focus on how they learn as an individual. Therefore we must place as much
emphasis on students review of their learning strategies as is placed on students feedback on lecturers and
modules. The learning log is an integral part of the review process (where the student plots progress against
the module objectives and the stated strategy for meeting those objectives). Feedback must therefore be seen
as part of the overall education process.
v) The department must beware of overwhelming students and staff(ie avoid feedbackfatigue' and 'analysis
paralysis l
vi) As part of the ethos of' continuous improvement', the department must realise that the procedure is not
static, but must be reviewed and improved.

22 September 19'14

stc\h:\fedjlroc\proce_u I.wp
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Manufacturing and Engineering Systems
Brunei University

Document #1
Outline of Introductory Week Presentation

I) Objectives:
a) Mission ~tatement;
b) Development of Gradaute Engineers;

2) "Forward thinking - why are you at College?":
a) Increase students focus on themselves and their own learning styles: ie,
i) Where have I been;
ii) Where am I now;
iii) Where do I want to get to:
iv) How am I going to get there:
v) How will I know that I have arrived:

Relevant prior learning
Present knowledge and skills
Learning aims and objecti ves
Resource implications
Assessment scheme

b) Changes! differences between school etc and University study (ie "reading for a degree in ..... );

3) Resources available to aid learning:
a) "Organising your Studies";
b) "Making Learning Tools";
c) "Lectures (How best to handle them)";
d) "Tutorials (Getting the most from them)";
e) Computer packages (eg CALM & CALMAT);
f) Videos (eg Accounting, Maths, etc);

4) Reasons for carrying out feedback (,Progress Evaluation'):
a) Part of Quality Assurance and Continuous Quality Improvement;
b) Student developmental aspects;

6) Benefits to students of Progress Evaluation:
a) Greater participation in education process;
b) Focus on the students strengths and weaknesses;

7) What is expected of students (participation in process):
a) The learning logbook;
b) Questionnaires
- module level,
- course level;
c) Review Meetings;
8) What is expected of staff (reporting back to students);

9) How the resulting infonnation is fed through 'the system':

10) Common problems encountered by UG students in M & ES.

11) Timetable of Progress Evalaution events
"""':lfcd~II'O_wt..Wp
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Department of Manufacturing and Engineering Systems
Brunei University

Document #2
Guide to uarning Logs

Introduction
~ne of the objectives of a University is. to .develop a ~apacity in you (as a student) to go on learning through
lafe (for example, the concept of Contmulng Professional Development). This, therefore. Involves not onl
'learning' the subject matter of your degree, but also 'Iearning-ta-learn'. It is this ability and skill that will pro\'~
most useful to you when you embark on your industrial training and when you graduate, ie your ability to adapt
to new situations quickly.

The Learning Log
One of the fUllctions of the M & ES Departmental Undergraduate Feedback Procedure is 10 not only get you
to provide information on the modules (ie the lectures, seminars, labs, organisation, etc) that you undenake, but
also to get you to think on how you went about learning the module content (a copy has been sent to you via
e-mail, and will shortly be available on the electronic notice board 'gopher'). What you need to develop is a
systematic approach to recording your experiences on the modules you undertake. This information should
not just focus on the teaching staff, but rather it should also focus on your own effon and approach to the
module.
To this end we would advise that you use the attached 'learning log' sheets. The learning log is a means of an
individual tracking their own development. By writing up learning experiences, the likelihood of doing things
better in the future is increased (ie your learning becomes less haphazard and a more conscious and learnercentred process). This clarification of objectives and reflection of activities should raise the quality of learning,
Ie
Purpose --> Strategy ---> Outcome ---> Review
The objectives for each module you study can be found in the "M & ES Scheme of Studies", a copy of
which is held on the computer network on the 'gopher' electronic noticeboard .
The sheets should be attached to your log book (though the format is be no means prescriptive· what is
imponant is that you record your approach to and progress on 'the modules you undenake). Those aiming for
CEng should get into the habit now of routinely undertaking such exercises. You should also get into the habit
of methodically keeping a log book (this is not the same as your lab book!). as you will have to do this for your
industrial placement. You should fill in 1 sheet per module per Semester.
To access and save 'gopher' - after you have logged in (ie at the 'H:\' prompt) type 'use gopher' then
'pcgopher'. Then select (1) 'Faculty of Technology', (2) 'M & ES', (3) 'Scheme of Studies', (~) either 'BME'
or 'SEP', and (5) the level that you are studying. These can be saved to disk by following the instructions.
To access and save 'e-mail' - after you have logged in (ie at the 'H:\' prompt) type 'nfsmail'. Once you have
re-entered your password, you are in your mailbox. Press the 'F9' key to get the menus (the·.1· key moves you
down each menu, and the '~' moves you along the menus). The first menu is the one we want. The '+' and
'_' keys allow you to move backwards and forwards between mail items. To save as a 'DOS text file' (that can
be retrieved by Word Perfect) press the 'W' (for Write) key. Then enter the filename you want to sav~ the mati
item as (remember to put the disk drive letter first, eg A:\bmelvll). Once you have eXIted your m~lbox (by
pressing the 'Esc' key), you can retrieve the document in Wordperfect and print it out on the line pnnters (for
free!) in the Computer Centre (these printers should be prefixed by 'lp·).
When filling in the formal feedback questionnaires (weeks 6-7), you should consult the log and use it to provi~e
CONSTRUCTIVE feedback. Your personal tutor should discuss your progress on the course. and the log WIll
provide a useful framework for this.
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Department of Manufacturing and Engineering Systems
BruneI University

Document #3
Student 'Learning Log' pro forma

Module title: ........................................................................
Date: .....................................

You should consult your 'Scheme of Studies'

Objectives of module (ie learning goals):

Methods! resources by which objectives will be met:

Methods! resources actually used:

How successful were these methods in light of the objectives:

How would you change the way you went about fulfilling the objectives:

Please attach to log book.

G8
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Department ~r Manufacturing and Engineering Systems, BruneI University

=. . . . . . =.

Level
Lecturer: ......................

Module Title: ._.................................................................... .
Name (optional): ..................................................................
Course: BMFJ SEFJ SEP

With:

Document #4
Semester

ManagemenU Languages

Objective:
As pan of its Continuous Quality Improvement Process, the Depanment wishes to ask your views on the
modules you have taken. Please. therefore, complete this questionnaire and give it in at the end of this lecturel
ex.am. The resulting information will be used to improve future runs of this and other modules.
Instructions:
Please indicate the most appropriate choice for each statement. depending on how strongly you agree or disagree
with it. All in~ormation will be treated in the strictest confidence. The following rating scale is to be used:
Strongly
Agree

1

2

3

4

5

6

Strongly
Disagree

or
'n.a.' if you feel the question does not apply or you have no opinion on this particular area.

I I) I have learnt a great deal from this module

I

I

(I)

2) I have a great deal of interest in the module subject area

(2)

3) I find the module subject difficult to understand

(3)

4) The lectures have helped my understanding of the subject matter

(4)

5) I have put a great deal of effort in to this module

(5)

6) The objectives of the module were clear

(6)

7) The module materials were well prepared

(7)

8) The lecturers explanations were clear

(8)

9) Feedback on assignments was constructive and valuable

(9)

10) The lecture notes, assignmentS and recommended readings were useful

( 10)

II) The lecturer was available outSide of lecture time to give help and advice

( II)

12) My attendance at the lectures on this module was high

( 12)

\3) The lab materials were well prepared

(13)

14) The lab_ enhanced understanding of the lecture material

( 14)

15) The tutorial materials were well prepared

( 15)

16) The tutorials enhanced understanding of the lecture material

(16)

Please use the space overleaf to answer the following questions:
17)
18)
19)
20)

If you did not consistently attend these lectures, why? How did ~ou cover the subject matter?
What 2 features of the module have you found m~st useful and IOterestlOg.
What 2 changes would you like to see made on thIS module.
Do you have any other comments? (please use other side of sheet)

I
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Department of Manufacturing and Engineering Systems, Brunei University
Course: .••.•••••••.•••••• _••••••••.. _•... _.... Level:........

Document #5
Course Management Level

Please spend a few minutes filling in the following questionnaire.
Name (optional): ••••••.•.•••....•_..•....... _•......•.. _...•................•...........

A) Personal Tutor Support

Name of Tutor: .................... _...... _................ ..

I) a) How many times per term did you meet with your tutor:

times

b) Was this adequate:

YeslNo

2) How usefui were these meetings:
Very Useful

2

3

4

5

6

7

Not At All Useful

3) How could they be improved?

4) Did personal tutors actively support work placement activities (ie. checking of CV. etc):

YesINo

5) Did you actively seek help and advice from your personal tutor:

YesINo

B) Course Handbook
6) How useful was the M & ES handbook:
Very Useful

2

3

4

5

6

7

Not At All Useful

7

Not At All Helpful

7) What additional information would you like:

C) Support! Administration

8) How helpful was the service provided by the Undergraduate Office:
Very Helpful

2

9) How could the service be improved:

3

4

5

6

Chalkley,

s.T.

(1996), Appendix G - Procedure on Student Feedback

GIl

D) Communal Facilities
10) How often did you use the student common room during the term (please tick one
a)Every Oay__
e)Once a Fortnight_

b)Every Other Oay_
t)Once a Month_

c)Twice a Week_
g)Once a Tenn_

~:

d)Once a Week_
h)Never_

11) How could the common room facility be improved so you would use it more:

E) Electronic Infonnation Systems
12) How often do you log on to the computer network (please tick one onlv):

a)Every Day_
e)Once a Fortnight_

b)Every Other Day_
nOnce a Month_

c)Twice a Week_
g)Once a Tenn_

d)Once a Week_
h)Never_

13) Would you accept memos/information sent via electronic mail rather than via pigeon holes

YesINo

F) Course Overview

14) Write 3 positive things about the course:
a)

b)
c)

15) Write 3 things about the course that need improving the most:
a)
b)
c)

16) Any Other Comments:

'I...u, 199-&

Chalkley, S.T. (1996), Appendix G - Procedure on Student Feedback

Department of Manufacturing and Engineering Systems
Brunei University

GI2

Document #6
Analysis and Reporting

Module:
Level:
Response Rate:
Feedback Mechanism:
Rating Scale:
High

2

3

4

5

6

Low

Factor

..

Your
Module

Your
Module
Stnd Dev

Avg

Amount learnt from module
Student

in~rest

in module subject

Module subject difficulty
Lecture usefulness
Student effort on module
Clarity of module objectives

II

Preparation of module materials
Clarity of lecturer explanations

,
I

Constructiveness of Feedback

I

Usefulness of recommended readings
Lecturer availability
Student attendance at lectures

I
I

~

I

!
1,
"

i

!

,

.

Preparation of lab material

i

Usefulness of labs

i

Preparation of tutorial materials

I

Usefulness of tutorials

I

i;
i

I

Comments on your module:

I

I

I,

,
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Memorandum

To:

M & ES staff teaching on undergraduate degree programmes

From:

Simon Chalkley. ext 2940

Re:

Undergraduate student feedback, Semester I

Date:

6 December 1994

Please fiiid attached the feedback analysis from the forms you distributed earlier in the
Semester. In general, any rating of between 1 and 3 is for the 'module average' is good, and
any 'module standard deviation' of 1 or below is representative of the group that the
questionnaire was administered to.
I would be grateful if you could:
a) fill in and return the 'staff feedback' fonn (attached): and
b) spend 5 minutes at the beginning/end of a lecture/seminar/tutorial showing a summary of
the analysis findings and explaining to students what remedial action (if any) you propose
to take. One overhead transparency would suffice.

If the process is to be meaningful, it is important that you take the time to respond to students
feedback in this manner. By closing the 'feedback loop' you will demonstrate to students that:

a) the time and effort they put in to the feedback process is worth it; and
b) that their views and experiences are taken seriously.

B)' doing this students will be more willing to participate in future runs of the process.

Regards

G13

G14
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Department of Manufacturing and Engineering Systems
Brunei University

Document #7
Starr feedback form

Please return to: Simon Chalkley, Department of Manufacturing and Engineering Systems.
Name: ................ _..........•..... _..•.............................................................
Module Taught: ..... _...................... _................ _................................... .
Comments on your student ratings/module comments:

Any proposed action you will take in light of the feedback:

Comments on the actual feedback mechanism:

Any questions/areas you would like the feedback mechanism to cover:

(Please use additional sheets if necessary)
stc\h;\(e<Cproc\lec_Cced. wp
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Timetable for M & ES Departmental Underl!raduate
Week

3

6

7

8

12

15

Stud~nt Feedb~~k~S~!llester

Action

~
......
~

2 1995)

Purpose

Responsibility

Document

Informal feedback meeting #1 with whole of year/level. Year Tutor will
feed relevant feedback to Module Teaching Staff and Course Convenors (ie I
page summary).

To discuss course and
modules in general tenns.

Year Tutors (SC
will be available
if required).

I page
summary to
Course
Convenor.

Formal Module level Student Questionnaire to be distributed and collected
during lecture. Fonns available in Communications Room. Forms passed on
to SC for analysis.

Identify specific areas of
good practice or
improvement.

Module
Teaching Staff

Student
Questionnaire.

Return summary of information from student questionnaires to relevant
Teaching Staff and Year Tutors.

Provide infonnation that
can be used as part of
continuous improvement.

Research
Student
(SC)

Analysis and
Reporting pro

Communicate information on any action to be taken/not taken to students
(verbally or via e-mail) and Year Tutor (using pro forma - copy to SC
please).

To close the 'feedback
loop' by keeping students
and Year Tutors infonned.

Module
Teaching Staff

pro forma.

Informal feedback meeting #2 with whole of year/level. Year Tutor will
feed relevant feedback to Module Teaching Staff and Course Convenors (ie I
page summary).

To discuss Modules in light
of the questionn-aire
infonnation and the action
taken by Staff.

Year Tutors
(SC will be
available if
required)

I page
summary to
Course
Convenor.

Review of Undergraduate Student Feedback Procedure. To be carried out
by Course convenors of SEP, SEE and BME (Specific date and time to be
agreed). NOTE: This activity may be moved to week 37 (ie after Course

To maintain the policy of
Continuous Quality
Improvement.

Course
Convenors &
Research
Student (SC)

Report to
Departmental
meeting

Management Questionnaire).

forma.
Staff Feedback

~
~

~
'0
'0

~

~

"5
~

~
~.

CJ

~

i
c

~

~

$::!

~

~

~
§=
~

~

;:t;--
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Formal Course Management level Questionnaire distributed during exams.
Forms available in Communications Room. Forms passed on to SC for
analysis.

To gain an overall picture
of the course and its
management.

Year Tutors &
Research
Student (SC)

Course
Questionnaire

17

Return summary of information from Course Questionnaires to Year Tutors
& Course Convenors.

Identify specific Course
strengths & weaknesses.

Research
Student (SC)

2 page
Summary
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Appendix H
Outline of Introductory Presentation to First Year Students
in the Department (1994)

Chalkley, S. T. (1996), Appendix H - Presentation to First Year Students

Manufacturing and Engineering Systems
BruneI University

Outline of Introductory Week Presentation

I) Objectives:
a) Mission "Statement;
b) Development of Gradaute Engineers;

2) "Forward thinking - why are you at College?":
a) Increase students focus on themselves and their own learning styles: ie.
i) Where have I been;
ii) Where am I now;
iii) Where do I want to get to:
iv) How am I going to get there:
v) How will I know that I have arrived:

Relevant prior learning
Present knowledge and skills
Learning aims and objectives
Resource implications
Assessment scheme

b) Changes! differences between school etc and University study (ie "reading for a degree in .... ):

3) Resources available to aid learning:
a) "Organising your Studies";
b) "Making Learning Tools";
c) "Lectures (How best to handle them)";
d) "Tutorials (Getting the most from them)";
e) Computer packages (eg CALM & CALMAT);
f) Videos (eg Accounting. Maths. etc);

4) Reasons for carrying out feedback (,Progress Evaluation '):
a) Part of Quality Assurance and Continuous Quality Improvement:
b) Student developmental aspects;

6) Benefits to students of Progress Evaluation:
a) Greater participation in education process;
b) Focus on the students strengths and weaknesses;

7) What is expected of students (participation in process):
a) The learning logbook;
b) Questionnaires
- module level,
- course level;
c) Review Meetings;
8) What is expected of staff (reporting back to students);

9) How the resulting information is fed through' the system';

10) Common problems encountered by UG students in M & ES.

II) Timetable of Progress Evalaution events
.,,;~:l/cd.JKOCli.IIO_ wk. W P
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Appendix I

Outline Document for First Year Student Learning logs

Chalkley. S. T. (1996), Appendix I - Outline Document for Learning Logs

Department of Manufacturing and Engineering Systems
Brunei University

Guide to uarning Logs

Introduction
~ne of the objectives of a University is. to .develop a ~apacity in you (as a student) to go on learning through
!tfe (for example, the concept of Contlnuzng ProjesslOlUll Developmenr). This. therefore. involves no!
I
'I
., h
b'
f
on y
earning t e su ~ect matter 0 your degree, b~t also :Iearn~n~-to-learn·. It is this ability and skill that will prove
most useful to you when you embark on your Industnal tralnlOg and when you graduate, ie your ability to ada t
to new situations quickly.
p

The Learning Log
One Of. the. functio~s of the M & ES ~partmental Undergraduate Feedback Procedure is to not only get you
to provide Information on the modules (Ie the lectures, seminars, labs, organisation, etc) that you undertake. but
also to get you to think on how you went about learning the module content (a copy has been sent to you via
e-mail, and will shortly be available on the electronic notice board 'gopher'). What you need to develop is a
systematic approach to recording your experiences on the modules you undertake. This information should
not just focus on the teaching staff, but rather it should also focus on your own effort and approach to the
module.
To this end we would advise that you use the attached 'learning log' sheets. The learning log is a means of an
individual tracking their own development. By writing up learning experiences. the likelihood of doing things
better in the future is increased (ie your learning becomes less haphazard and a more conscious and learnercentred process). This clarification of objectives and reflection of activities should raise the quality of learning,
ie
Purpose --> Strategy ---> Outcome ---> Review
The objectives for each module you study can be found in the "M & ES Scheme oj Studus", a copy of
which is held on the computer network on the 'gopher' electronic noticeboard .
The sheets should be attached to your log book (though the format is be no means prescriptive - what is
important is that you record your approach to and progress on the modules you undertake). Those aiming for
CEng should get into the habit now of routinely undertaking such exercises. You should also get into the habit
of methodically keeping a log book (this is not the same as your lab book!), as you will have to do this for your
indusaial placement. You should fill in 1 sheet per module per Semester.
To access and save 'gopher' - after you have logged in (ie at the 'H:\' prompt) type 'use gopher' then
'pcgopher'. Then select (1) 'Faculty of Technology', (2) 'M & ES', (3) 'Scheme of Studies'. (4) either 'BME'
or 'SEP', and (5) the level that you are studying. These can be saved to disk by following the instructions.
To access and save 'e-mail' - after you have logged in (ie at the 'H:\' prompt) type 'nfsmail'. Once you have
re-entered your password, you are in your mailbox. Press the 'F9' key to get the menus (the' J..' key moves you
down each menu, and the '-+' moves you along the menus). The first menu is the one we want. The '+' and
'_' keys allow you to move backwards and forwards between mail items. To save as a '~OS text file' (that ca~
be retrieved by Word Perfect) press the 'W' (for Write) key. Then enter the filename you want to save the mall
item as (remember to put the disk drive letter first, eg A:\bmelvll). Once you have exited y~ur m~lbox (by
pressing the 'Esc' key), you can retrieve the document in Wordperfect and print it out on the hne pnnters (for
free!) in the Computer Centre (these printers should be prefixed by 'Ip').
When filling in the formal feedback questionnaires (weeks 6-7), you should consult the log and use it to provi~e
CONSTRUCTIVE feedback. Your personal tutor should discuss your progress on the course, and the log WIll
provide a useful framework for this.
Any queries or comments, please don't hesitate to contact me. My telephone extension is 2940 and my e-mail
dc
h\fed..PfOC\loU wp
address is Simon.Chalkley@brunel.ac.uk.
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Student 'Learning Log' pro forma

Module title: ..•...••_.•.. - .... _.................................. -_ ........... .
Date: _.....•.••••...••_.••. _ .•........
Objectives of module (ie rearning goals):

Methods! resources by which objectives will be met:

Methods! resources actually used:

How successful were these methods in light of the objectives:

How would you change the way you went about fulfilling the objectives:

Please attach to log book.
slc\h:\fcd_proc\JmJog.Wp
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Examples of StudentIYear Tutor Discussion Meeting Summary Sheets

Chalkley, S. T. (1996), Appendix J - Discussion Meeting Summary Sheets

Minutes of SEE Level 2 Review ~Ieetjna Spr'ln a S
_
'
0
emester 199;:,
h e Id on Tuesda:', 28 February 1995 at012.00
in Room T.UOS
Present:

;

~. . . . . . . .,~;.2. . . . . . . .. .

The. meeting
began
'
,
..
. with an introduction to the review process , and l'ts Importance
In
mamta.mmg ~ffectJ\:e levels of feedback and ensuring the quality of courses delivered, The
following pomts are a summary of feelings expressed by students:

1.

Level 2 in General
The loading on the students seems to be greater than usual.
Assigrunents are not spread out and due to increased number of contact hours, students
do not have sufficient time for course work.
Possibility of rescheduling course work and spreading it more evenly through the
semester period should be explored with relevant lecturers.
(Action PA)
The ratio of Marks to effort on continuous assessment of some modules is not pitched
at the right level. In particular, MN216S, Energy Com, and Conversion where the
reports only carry 20% of [Otal mark. A better ratio would be helpful.
Final year options available are not as yet clear and with the view of meeting the 31
March 1995, it would be useful to arrange a meeting with Level 3 tutor as soon as
possible,
(Action IF)
Students expressed concern over reports in Le Nurb that SEP & BME students only
undertook eleven modules in Level 3. It was felt that this was unfair in comparison
with 12 modules for SEE. Level 2 tutor to explore this point further.
(Action PA)
Some students felt that the direction of some of the lecture materials was unclear and
seemed irrelevant to the course. An example of this was the Electronic Design Task
in Envirorunental Engineering Design. Lecturers to be asked to outline the relevance
of taught material to the SEE course.
There is a feeling by some students that the course as a whole does not contain
sufficient design elements. Others however, felt that this could be supplemented
through right choice of options in the final year.

2.

Particular Modules

These were discussed with students and level tutor will raise the relevant points of feedback
with lecturers concerned.
Payman Adl

28.2.95
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Minutes of SEE Year 1 Student Feedback/Course Review Meeting

7
2
21
:::"~~"II~"II""II""

Present:. . . .Ii

To:
cc:

Simon Chalkley
Date: 23 February. 1995

From:.

II

SEE year I student feedback meeting was held on Thursday the 23 Feb. 1995.
Unfortunately. most students were not able to tum up because they went to an extra
tutorial session on Maths. Issues discussed during the meeting are summarised here.
I. In general, the teaching in the first few weeks of Spring Semester has been fine for all
modules. Particularly, it is felt that the pace of teaching is much more appropriate than
Semester I. Lecturers teaching analytic subjects explain clearly which helps the
understanding. There is little complain about the work load.

2. General feelings towards individual modules are
Env. Eng. Design & Practice: Students have to do a lot of private study to catch up
the teaching. It was felt that too much materials were covered in the first few weeks
(compared with design module in Semester 1). Time allowed for assignments IS a
bit tight.
Materials: Students enjoyed the leactures. Good handouts and lecturing.
Computing: Students have had a couple of lectures but still haven't had any chance
to practice (the first lab will be next Monday). It was felt that teaching computing
without computers does not help the understanding - It would be nice if they can
have some hand-on experience on computer and programming during earlier stage.
EEP II: There are some curiosity and confusion about why lecturing philosophy.
They liked EEP in the Semester 1 more than the current EEP II.
Dyn. & Thermo: Good lectures. Most students found the module (particularly.
thermodynamics) difficult. Tutorial groups are smaller (than Sc!mester 1). which do
help. Some complaints about having Dyn. lectures on Friday afternoon (3:00-4:00
pm).
Maths: New materials are now taught (not covered in A-level maths). no specific
problems were reported.
3. Some SEE I students couldn't believe they have done so bad in the exams of Semester
(for example. Maths). It is a bit worrying if they really don't know what needs to be
rectified in these modules.
4. ZH encouraoed students to work hard and to maintain their high motivation. ZH felt
that SEE 1 students will need some extra help on all analytical subjects from lectuflng
staff.

J3
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Appendix K

Examples of Student Feedback Summary Sheets
sent to Staff and Staff Responses

Chalkley, S. T (1996), Appendix K - Questionnaire Feedback Summaries and Responses

BruneI University

Department of Manufacturing &
Engineering Systems
Exalllpies of
Undergraduate Student Feedback
Questionnaire Analysis
_ (by Course and Level)

Selllester 1
1994-95
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Department of Manufactu~ng and Engineering Systems
BruneI University

Analysis and Reporting

Module: Dr _ _••• - Process Engineering (SEE)
Level: SEE Level 2
Response Rate: 10 fonns (91 %)
Feedback Mechanism: Questionnaire distributed and collected during lecture
Rating Scale:
High

2

3

4

5

6

Factor

Low

Your
Module
Avg

Your
Module
Stnd Dev

Amount learnt from module

3.11

0.74

Student interest in module subject

3.20

0.98

Module subject difficulty

2.30

1.00

Lecture usefulness

2.80

0.87

Student effort on module

3.05

0.65

Clarity of module objectives

3.40

0.92

Preparation of module materials

2.85

1.10

Clarity of lecturer explanations

2.80

0.87

Constructiveness of Feedback

4.00

1.41

Usefulness of recommended readiogs

3.30

1.10

Lecturer availability

2.00

0.76

Student attendance at lectures

\.44

0.50

Preparation of lab material

na

na

Usefulness of labs

na

na

Preparation of tutorial materials

na

na

Usefulness of tutorials

na

na

Comments on your module:
What 2 features of the module have you found most useful and interesting?
- good assignments on unit operations
.
_ good to have a difficult theory lecture in a small group (Ie not 100 plus students)
What 2 changes would you like to see made to this module?
.
- labs & more time
_ more examples are required to give structure to the course. and enable better understandmg
Do you have any other comments?
_ I find it hard to see how the theory covered fitted in to the rest of the course
stc\h:\fcd-proc:\l:sem 194. wp
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. Department of Manufacturing and Engiooering Systems
Brunei University .

Staff feedback form

Plea3C retum to: Simon Cbalkley. Department of Manufacturing and Engiooering Systems.

Name: ...

~.!:."..S ..?:............. __ ....................................................... .

Module Taught:

.J~?.~.-::. ...f.~!:.':'..:.~.:.~~...... \~~.~}............................ .

Comments on your student ratings/module comments:

rk ~~ o.,,~-v,,~_
C::Jy\....r~v-V\.vf;./<:~\.e.r
C

f o-r.u.r"~d.

yor...O

01

J~

J-

o-{-

/I.r

JVod

/(.ed. b~cJ:..

i

+-J.....t J-..n;ry~7
ir

J.~v....

w~-k- ~ ~

:J0~ c..~V'<r

~

Any proposed action you will tl1:e in light of the feedback:

+!v

':J

v".J' ,

f..;~ ted

o-r-rJ"" ~ f.r . . . . .
IJ"'(J'->-v-<.. 8?<~r~" ..r J--~+ .r

-

+vv~

V'"\

a. \/ <>---'-~,; ~

Comments on tbe actual feedback: mechanism:

Any questions/areas you would like the feedback mechanism

(Please use adciitiooal sheets if occessary)

Jccd. WI'

.u:\h:\fcd.J'"'C\lClC

H"-'C..

ft . . . . .

.JJ~cl::..

+£\A. 1-v'-'<..r+v", V\ 0...-\ r<... ilu..
~~ t cJ.l ___!:>' cL. /.~...(. J. -'"' "' ~ ..rJ~ .... '-(

.r~C.f

,:)rr-r oJ::;:

~o

---"""'

~

" /•.

to

cover:
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Department of Manufactu~g and Engineering Systems
Brunei University

Analysis and Reporting

Module: Dr
- Environmental Engineering Design and Practice (SEE)
Level: SEE Levell
Response Rate: 10 fonns (56%)
Feedback Mechanism: Questionnaire distributed and collected during lecture.

M.J,\; I II A

Rating Scale:
High

2
Factor

3

4

5

6

Low

Your
Module
Avg

Your
Module
Stnd De\'

Amount learnt from module

2.20

0.75

Student interest in module subject

2.30

1.00

Module subject difficulty

4.75

075

Lecture usefulness

2.44

0.83

Student effort on module

2.70

0.90

Clarity of module objectives

1.50

0.50

Preparation of module materials

1.67

o·n

Oarity of lecturer explanations

1.70

0.64

Constructiveness of Feedback

2.83

146

Usefulness of recommended readings

2.00

0.8::!

Lecturer availability

2.56

0.96

Student attendance at lectures

1.40

0.92

Preparation of lab material

1.50

0.50

Usefulness of labs

1.60

0.49

Preparation of tutorial materials

na

na

Usefulness of tutorials

na

na

Comments on your module:
Please see separate sheet.

slc\h:\fed-PfOC\lncm 194.wp

K5

Chalkley, S. T (1996), Appendix K - Questionnaire Feedback Summaries and Responses

Dr

- Environmental Engineering Design & Practice

SEE (Level I)

What 2 features of the module have you found most useful and interesting?
- emphasis on group work and communication
- the fact that it covers many areas of manufacturing
- discussions with Brian
- freedom to choose own subject topic
- the chance to work in a group
- the fact that I obtained a greater understanding of manufacturing processes
- develops teamwork
- the project is a superb idea
- the project relies heavily on experiential learning. which is a good idea
- the freedom to choose our own object to study

What 2 changes would you like to see made to this module?
- less emphasis on the interim repon
- more lab time please
- more feedback on the original work plan handed in
- more guidance on material study please (as we have not done much on materials)
- more labs
- more feedback on work plans and progress repon

Do yOU have any other comments?
-more help for students please

K6
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Brunei University
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Staff feedback form

Please return to: Simon Cbalkley. Dc:partmeot of Manufacturing and Engineering Systems.

~ .... j.jJ. .. t ...............................................
Module Taught: ...... Y.~i: ...... f.'.~.:-::.~ ....~:7:!.i::): ......................... .
Name: .............

Comments on your student ratings/module comments:

l\ (,

f~,",

~4~

\

~'"r\ I"'-C~~

(Ie(.

Any proposed action you will take in light of the feedback:

~ '"I u.~~S

") I"'"I'-c.

C'f ~ ~dvr f'~1 v
t~ ~,,~

J S- 4:~"

( <1"\,

Comments on the actual feedback mechanism:

...

,(

Any questions/areas you would 1=1LLe th e feedback: mechanism to cover:

additiooaJ sheets if oecessary)
*\b;\fcd.J'"IC\kc}ced. WI'
(please

USC
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Department of Manufacturing and Engineering Systems
Brunei University

Analysis and Reporting

I~ • Engineering Design (BME and SEE)
Module: Dr
Level: SEE Levell
Response Rate: 5 fonns
Feedback Mechanism: Questionnaire distributed and collected during lecture.

MNIOIA

Rating Scale:
High

2

Factor

3

4

5

6

Low
Your
Module
Avg

Your
Module
Stnd ~\'

Amount learnt from module

2.80

0.75

Student interest in module subject

2.00

0.63

Module subject difficulty

4.20

0.98

Lecture usefulness

3.80

1.36

Student effort on module

2.40

0.49

Clarity of module objectives

1.70

Preparation of module materials

1.80

0.75

Clarity of lecturer explanations

2.50

0.89

Constructiveness of Feedback

3.00

Usefulness of recommended readings

2.00

0.71

Lecturer availability

2.25

1.25

Student attendance at lectures

1.20

0.40

Preparation of lab material

2.00

0.89

Usefulness of labs

2.67

0.94

Preparation of tutorial materials

2.67

1.25

Usefulness of tutorials

3.83

0.85

Comments on your module:
Please see separate sheet.

SIC\h: lJed-Pf'OC\lnc:m 194. wp
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Dr]

*-

Engineering Design

SEE (Levell)

What 2 features of the module have you found most useful and interesting?
- the project was hard but I enjoyed the challenge
- lecturer very helpful with regards to timetabling problems
- nothing needs changing

What 2 changes would you like to see made to this module?
- more time devoted to a 'practical lecture' on the use of drawing
- a beginners lesson on how to draw
- a timetabled slot each week for the set drawings where a member of staff is available to
help
- more practical instruction on drawing
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Department of Manufacturing and Engineering Systems
Brunei University

Analysis and Reporting

Module: Dr •
i-Engineering Design (BME and SEE)
Level: BME Level 1
Response Rate: 5 forms
Feedback Mechanism: Questionnaire distributed and collected during lecture:.

MNIOIA

Rating Scale:
High

2

Factor

3

4

5

6

Low

Your
Module:
Avg

Your
Module:
Stnd De:\

Amount learnt from module

4.00

1.26

Student interest in module subject

3.00

1.26

Module subject difficulty

3.60

1.50

Lecture usefulness

3.40

2.15

Student effort on module

3.00

1.10

Clarity of module objectives

3.00

1.26

Preparation of module materials

2.40

1.02

Oarity of lecturer explanations

3.40

1.62

Constructiveness of Feedback

3.00

0.00

Usefulness of recommended readings

4.20

1.60

Lecturer availability

2.00

1.00

Student attendance at lectures

1.40

0.49

Preparation of lab material

2.00

0.00

Usefulness of labs

2.50

050

Preparation of tutorial materials

3.00

0.00

Usefulness of tutorials

3.00

0.00

Comments on your module:

Slc\h:\fcd..J'f'OC\lrsem 194. wp
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Dr

- Engineering Design

BME (Levell)

What 2 features of the module have vou found most useful and interesting?
- the labs and the actual drawing

What 2 changes would you like to see made to this module?
- more teaching. as I've had no previous engineering drawing experience

Do you have any other comments?
- more lectures on designing (2 or 3 wasn't enough)
- the project requires a sound knowledge of geometrical drawing which most of us don' t have
yet. The 2 or 3 lectures we had did not really solve the problem
- the introduction to drawing was very brief. Please can we have a more detailed introduction.
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Staff feedback form

~~~. Department of Manufacturing and Enginoc:riDg Systems.

Comments on tbe actual feedback: mechanism:

Any questions/areas you would like the feedback mechanism to cover:

~~ t,-,,\"~-Jt - t~ _ ,+5 ~ ) 0 ~ +L..
S b.'-Lk. ; r --h~ ,',,", k".H " e".J-(Please use additional sheets if oecessary)
Il&\b:\lcd...JIIOC\IcIC_,-t. ~
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Department of Manufacturing and Engineering Systems
Brunei University
.

Analysis and Reporting

Module: Dr _ _ - Thennodynamics (SEP and SEE)
Level: SEP Year 3 (& a few SEP Level 2)
Response Rate: 23 fonns (59%)
Feedback Mechanism: Questionnaire distributed and collected during lecture
Rating Scale:
High

2

Factor

3

4

5

6

Low

Your
Module
Avg

Your
Module
Stnd Dev

Amount learnt from module

2.61

0.64

Student interest in module subject

3.57

0.97

Module subject difficulty

2.35

1.05

Lecture usefulness

2.13

0.99

Student effort on module

3.13

1.03

Clarity of module objectives

3.09

1.25

Preparation of module materials

1.61

0.71

Oarity of lecturer explanations

2.67

1.08

na

na

Usefulness of recommended readings

2.00

0.66

Lecturer availability

1.46

0.63

Student attendance at lectures

1.35

0.70

Preparation of lab material

2.17

0.69

Usefulness of labs

1.83

0.83

Preparation of tutorial materials

2.23

0.67

Usefulness of tutorials

2.36

1.02

Constructiveness of Feedback

Comments on your module:
Please see separate sheet.

slc\h:\CedJm>C\lrscmI94.w~
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- Thermodvnamics
SEP Year 3 (& a few Year 2)

What 2 features of the module have you found most useful and interesting?
- tutorials and practice questions
- tutorials related theory to questions well
- liked heat transfer and reacting mixtures
- heat transfer through solids
- chemical heat exchanges
- exhaust gas analysis
- very competent lecturer
- structuring of sections was very useful (ie 1. 1. 1.1.1. etc)
- excellent notes (more of them please!)

What 2 changes would you like to see made to this module?
- clearer tutorials
- none. its fine
- often were trying to write things down from the board whilst the lecturer was explaining
things (ie missed what he was saying). Therefore. more printed notes would be helpful (also
more detailed notes).
- much of the material was covered too quickly (ie should concentrate on the fundamentals)
- more examples relating to real life engineering situations (ie not so academic)
- overhead transparencies were often too small
- give time to copy notes from boardlOHP before discussing them
- could increase understanding if lecturer could summarise a topic/explain key areas before
the indepth lecturing on the subject (eg give out a summary sheet that would allow students
to see a brief description of the goals of teaching).
- have an introduction! overview of the course at the beginning
- have continuous assessment
- course was a bit rushed so examples weren' t always fully explained
- lecture speed was too fast

Do you have any other comments?
- Course was covered too quickly given its complexity
- lecturers notes made topic more understandable
- have covered most of the syllabus before (ie physics A-level)
_ module is a little disjointed (ie more a collection of facts. not a coherent body of thought)
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Department of Manufactu~g and Engineering Systems
BruneI University

Analysis and Reporting

Module: Dr JIiiilt. Thermodynamics (SEP and SEE)
Level: SEE Level 2
Response Rate: 7 forms (64%)
Feedback Mechanism: Questionnaire distributed and collected during lecture

MN223A

Rating Scale:
High

2

Factor

3

4

5

6

Low
Your
Module
Avg

Your
Module
Stnd De"

Amount learnt from module

3.00

0.53

Student interest in module subject

2.64

0.58

Module subject difficulty

2.29

0.70

Lecture usefulness

3.14

0.83

Student effort on module

2.86

0.64

Clarity of module objectives

3.86

0.64

Preparation of module materials

2.71

1.03

Clarity of lecturer explanations

3.64

0.44

na

na

Usefulness of recommended readings

2.64

0.44

Lecturer availability

2.60

1.20

Student attendance at lectures

1.\4

0.35

Preparation of lab material

3.00

0.00

na

na

Preparation of tutorial materials

2.29

0.70

Usefulness of tutorials

2.57

1.05

Constructiveness of Feedback

Usefulness of labs

Comments on your module:
Please see separate sheet.

slc\h:\fcd_proc\lrscmI94.wp
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Dr~ - Thermodvnamics
SEE Level 2

What 2 features of the module have vou found most useful and interesting?
- Good course overall
- Appreciated supply of worked solutions to tutorial questions
- liked combustion chamber! exhaust gas analysis
- liked reacting gas mixtures

What 2 changes would you like to see made to this module?
- More examples! application of theory
- More practicals
- Make clear in lectures which formulae are important
- Labs should be at the same time (I think they mean the same week - STC) as lectures
(thereby increasing understanding)
- Did not understand 'heat transfer' part of course
- Should be run alongside 'Process Engineering'
- More worked solutions to tutorials
- clear identification of important derived formulae
- Need more time to explain the contents of the module! felt that the material was rushed
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Starr feedback form

Please return to: Simon Chalkley, Department of Manufacturing and Engineering Systems.

€f....,§..? .......................................................................

Name: ....

I.c. <?'J........"
Comments on your student ratings/module comments:

I~

Any proposed action you will take in light of the feedback:

-tk

e.C4~c:N..T

st.. ........\c::{

1+
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d O~:)
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K.u..

{ec -h~ r<2~

~o...·V';cLoJ~

Comments on the actual feedback mechanism:

Any questions/areas you would like the feedback mechanism to cover:

(Please use additional sheets if necessary)
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Department of Manufactu~g and Engineering Systems
BruneI University

AnaJysis and Reporting

Module: Df
- Electrical Engineering Principles (BME and BEST)
Level: BEST Levell
Response Rate: 28 fOlms
Feedback Mechanism: Questionnaire distributed and collected during lecture.
Rating Scale:
High

2
Factor

3

4

5

6

Low

Your
Module
Avg

Your
Module
Stnd Dev

Amount learnt from module

2.80

111

Student interest in module subject

3.06

\.34

Module subject difficulty

3.18

1.20

Lecture usefulness

2.45

0.79

Student effort on module

3.18

0.93

Clarity of module objectives

3.30

\.19

Preparation of module materials

2.05

0.85

Clarity of lecturer explanations

1.88

0.70

Constructiveness of Feedback

3.37

\.34

Usefulness of recommended readings

2.18

\.00

Lecturer availability

2.05

0.92

Student attendance at lectures

\.64

0.97

Preparation of lab material

2.50

1.15

Usefulness of labs

2.39

\,11

Preparation of tutorial materials

3.02

0.95

Usefulness of tutorials

2.71

1.28

Comments on your module:
Please see separate sheet.

Slc\h:\[cd-proc\lnem194.wp
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- Electrical Engineering
B EST (Levell)

If you did not consistently attend these lectures, whv? How did vou cover the subject
matter?
- covered most of the material before
- read around the subject and do the tutorial sheets
- miss lectures because of timetabling (ie only one in the morning)

What 2 features of the module have vou found most useful and interesting?
- lab sessions back up lecture material well
- labs are very helpful
- practicals are very useful in improving understanding
- good style of lecturing
- being able to ask Chris questions without being put down
- good lecturing and notes
- the lab work and the excellent attitude of the lecturer

What 2 changes would you like to see made to this module?
- more examples done during the lecture
- have a tutorial sheet assessment half way through the semester to see if we have learnt
anything
- make lecture notes available before the lecture
- labs write ups are tedious
- compulsory tutorial questions each week to get students working
- subject material is dull
- Chris should be available for seminars
- give out notes before the lecture
- lecture notes should not be given out as a reward for attending lectures
- tutorials are very confusing
- less theory and maths
- more help in labs
- more examples and more help in labs
- slow down the pace of lectures
- please give out a syllabus for the module

Do you have any other comments?
- teaching staff are very approachable
- style of lecturing is very easy to follow
- don't need to change the module at all
- students who tum up late are annoying
- Dick Nimmo' s tutorials are very confusing
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Department of Manufactu!ing and Engineering Systems
Brunei University

Analysis and Reporting

- Electrical Engineering Principles (BME and BEST)
Module: Dr
Level: BME Levell
Response Rate: 26 fonns (49%)
Feedback Mechanism: Questionnaire distributed and collected during lecture.

Ml"133A

Rating Scale:
High

2

Factor

3

4

5

6

Low

Your
Module
Avg

Your
Module
Stnd Dev

Amount learnt from module

2.96

1.26

Student interest in module subject

3.08

1.11

Module subject difficulty

2.79

1.23

Lecture usefulness

2.62

1.00

Student effort on module

3.19

1.00

Clarity of module objectives

3.23

1.28

Preparation of module materials

2.8\

\ 14

Clarity of lecturer explanations

2.46

1.13

Constructiveness of Feedback

3.33

1.15

Usefulness of recommended readings

1.92

0.69

Lecturer availability

2.39

1.15

Student attendance at lectures

1.77

1.31

Preparation of lab material

3.23

1.34

Usefulness of labs

2.8\

1.36

Preparation of tutorial materials

3.16

1.60

Usefulness of tutorials

2.50

1.12

Comments on your module:
Please see separate sheet.

stc\h:\fcd -proc\1rscm 194. wp
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L -

Electrical Engineering

BME (Level 1)

If you did not consistentlv attend these lectures, whv? How did vou cover the subject
matter?
- covered the module content at A-level

What 2 features of the module have you found most useful and interesting?
- pace of lectures is OK
- useful notes and a good. clear lecturer
- labs are good once they get going
- labs were very good
What 2 changes would you like to see made to this module?
- BME haven't got a tutorial for this module
- bad timetabling led to low attendance
- unclear structure and objectives of module
- boring as I've covered this on BTEC (could BTEC have a separate group?)
- make lecture notes available before band
- prepare lecture notes beforehand
- more tutorials and lab sessions
- give out lecture notes so we can concentrate on understanding and not writing
- lecture notes should not be 2 to 3 weeks late
- more tutorials (i in 2 months is not enough)
- a copy of the syllabus please
- more info on the labs (ie 'how to do them')
- apply more to real life cases
- more seminars
- more direct reference to the text book
- more work sheets and some compulsory questions
- labs seem to be too long (ie can't finish them in time allocated)
- a prep lab on basic lab equipment would be good )ie oscilloscope)
- more tutorials
- course text was a waste of money (ie Smith)
Do you have any other comments?
_ labs are poorly organised compare to other modules (eg statics. fluids. etc)
- copies of past exam papers please
- lectures are useful, informative and fun!

MSWT
Do you have any other comments?
. '
_ progress on course hindered by no tutorials being available. Chris bas been of great help.
but it would be good to know how everyone else was coping and what standard they were
at (ie need seminars and tutorials).
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DEVELOPMENTAL ASPECTS OF STUDENT-BASED QUALITY
SYSTEMS IN UNDERGRADUATE MANUFACTURING
ENGINEERING HIGHER EDUCATION
S.T. CHALKLEYt, C. BUTLER ' AND R. VAN DER VORST1
IThe Brunei Centre for Manufacturing Metrology and
2The Department of Manufacturing & Engineering Systems.
Brunei University, Uxbridge, Middlesex, UB8 3PH, United Kingdom.
Tel: +44 1895 274000 ext 2940 Fax: +44 1895812556 e-mail: simon.chalkley@brunel.ac.uk

ABSTRACT
It has been argued that current engineering higher education is not producing 'quality' graduates. as they
are not equipped for continuing lifelong learning. The reason is seen to lie in the fact that engineering
education focuses on learning (the quantitative product) rather than leaming.to-learn (the qualitative
process). This approach does not support the development of deeper and 'lifelong' learning in engineering
students. By focusing education on the developmental aspects of learning, a more effective educational
and quality system can result. Such systems work along the lines of 'continuous improvement'. It was
found that barriers that exist to such systems are mostly 'culture' dependent. Therefore. attempts 10 change
the culture should be the main focus of an educational quality system.

1 INTRODUCTION
The entrants into engineering degree courses in Britain are reflecting increasingly varying patterns of
previous learning. As the demand for engineers increases and the supply falls, educational institutions have
to

look at non-traditional sources for students. At the same time, there has been increasing criticism [1,7\

of the 'quallty" of graduate engineers that universities are producing. It has been suggested [7. II. 15\
that a new kind of graduate engineer is now required - one with a broader knowledge base. a team
orientation. the versatility and flexibility to adapt to change, and a continuous ability to learn. This change
in 'inputs' and 'outputs' has impli.cations for the higher education system (see figure I).

]lY 8

MARKET

I

INPUT
What 'raw

t

feedback & control
How well
are we

•

do'mg ?.

PROCESS
How can

we

~

mauna/' do
we have ?

'change'
the input into
the output 7

variability
of the
student

flexibility of the

educationa1

process

I
demand

8

1t

OUTPUT
What are we
trying to
. produce , 7

objectives
of the
course:

Figure I: A simple model of a higher education system

Engineering education has been criticised for dealing with only purely technical subjects.

With

an over-

emphasis on factual knowledge. and neglecting such areas as understanding concepts. management.
. t'on and teamwork as well as inter and intra personal abilities (3. 10. 14.20\. This change
communlca I ,
•

165

Chalkley, S. T (1996), Appendix L - SEFI Annual Conference Paper

L3

in demands has resulted in a rethink as to the purpose of higher education, from university centred [I) and

economic centred [4.24,25] models. to student centred models [6. 12, 17, 18. 19]. The purpose of these
student centred models is to increase the students' capacity to learn in periods of great change
Engineering education should. therefore. be as much about 'Iearning-to-Ieam' (i.e. the qualitative 'process'
of education) as it is about 'learning' (i.e. the quantitative 'product' of education) [3].
How does this learning manifest itself, i.e. how can we use new approaches to learning to develop the
required graduate engineers? To promote this 'Iearning-to-learn' we must give students the opportunity
to reflect [8, 16] on what they have done and how they went about it. To do this. it is argued [21] that
there is a need to move away from passive, surface learning toward more active. deeper learning. To this
end. greater emphasis must be placed on the formative side of education. where the taught curriculum is
enhanced by promoting an environment that encourages initiative and independent decision making [22]
Engineering educators need to establish ways of facilitating this. Built into this new approach should be
a mechanism [3] that ensures that the educational system is transforming the input into the required output.
i.e. a quality system. Such student-centred approaches are made more difficult by:I) the complexity of the students role in the educational system - are they the customer. consumer. stakeholder. partner. product or participant? [3] The answer to this question has implications for the students'
role in quality 19J and learning;
2) the 'fact explosion' in engineering, where the factual content is becoming excessive [21. 26]. leading
to

rote learning and insufficient understanding of fundamental principles. It has been said that engineers

only use 15% of the knowledge they learn on their degree course liD]. This 'scientific' approach to
engineering 120] has lead to a shortage of creative. skilled engineers 113J:
3) the educators (ie lecturers), who have been educated in traditional system. might not be equipped for
the required changes in educational delivery~ These lecturers often rely on traditional educational methods,
involving heavily fact-based lecture courses that encourage a passive. surface approach. As a result
students only concentrate their attention on short-term goals (e.g. passing exams) The focus is often on
the l:ontent of course (i.e. product) rather than the way the content is presented (i.e. the process)
Edul:ation has traditionally been dominated by such teacher-centred courses. where the learning situation
is inal:tive.
Therefore. the system is required to: (a) encourage and develop these intra-personal abilities of 'Iearningto-learn' and deep learning (i.e. educational) [18. 21]. and (b) ensure that what was intended is produced
(i.e. quality) [3. 5]. Quality systems already established in engineering education range from simple
inspel:tion based models (e.g. setting end of year exams that students must pass). to complex continuou,
improvement models (e_g. encouraging and developing the ability to learn and learning for life)

131 Based

on research. engineering educators must strive towards the latter [18]. According to W Edwards Deming:-

"Cea~f'''dependence 011 mass inspection. Instead build qualifY in ar I!I'UY sup oj rhe process
I"sp;ctio" to imprOl'e qualifY is too lare. i"effective an.~ cOsIly .... InspectIOn, scrap. do .....ngradlll!<.
and rework are not corrective action on the process.
.
I'
k above rather than With. the student 13). B)
Traditionally such educational and qua Ity systems wor - - '
.
dI
.
here the process of learning is develOped.
adopting a student-centred approach to teachmg an earning. w
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it is possible to develop more effective education [6. 18] and quality systems (where quality is built into
every step of the process) (5). To support the
learning process. students should be encouraged to
discuss and review the courses they undertake. As

l&amiDa

~

they review their learning. a more active. deeper

plan

devol~

approach to learning is fostered and a move

do

deploymc:nl

do
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possible c:t.na-es .t
further devcloprncul
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~

toward a true quality system is developed (3). The
proposed models of deep learning. for example
'Plan-Do-Reflect-Conceptualise'

(16)

and

'Purpose-Strategy-Outcome-Review' (8). mirror
closely the 'Plan-Do-Check-Action' models of

QI..aIUx
pIan--

~
~

~

L-

Figure 2: Mapping ieaming onto quality (adapttd
from 15/ and 1/6/)

quality management [5) (see figure 2). The
important aspect of these models. as far a~ this
paper is concerned. is the 'reflection/review' stage.

2 THE STUDY
2.1 Background
The Department of Manufacturing and Engineering Systems (henceforth called 'the Depanment') is a
broad-based. multi-disciplinary departmenL It was formed in 1986. by the merger of the Departmenl of
Production Technology and the Department of Engineering and Management Systems. The Department
runs three distinct undergraduate courses: broad-based programmes in Manufacturing Engineering (49 first

,

year students) and Environmental Engineering (18 fIrst year students). and an 'enhanced' Specidl
Engineering Programme (33 first year students). Each undergraduate course has its own Identity and
objectives. Much of the study was carried out with the students from the Manufacturing Engineering
course (henceforth called 'the Manufacturing Course '), though work was later done with students from
the other two courses. The Manufacturing Course is four years in duration, with most students spending
around a quarter of that time on industrial placements. Changes have been observed within the
Manufacturing Course, for example an increased instances of student 'rework'(see figure 3}, and a rise
in the number of students with vocational qualifications (e.g. Higher National Diploma, Foundation of
Engineering. Access, etc.). from 25% of first year intake in 1986. to 51 % of tirst year intake in 1994
There has also been a rise in student numbers. from 35 first year students in 1986. to 49 first year students
in 1994.
The Department has always placed an emphasis on some form of student feedback. so as to gain an insight
into students' perceptions of the modules and courses they undertake. An earlier feedback system in the
Department was based on an end of year questionnaire, with only two questions for each subject/module
studied (students were asked to rate 'Course Organisation' and 'Amount Learned on Course') It gave little
insight into why students responded as they did, and what could be done to change this. It also did little
to promote the development necessary for student reflection and review. Because of this, it was felt
necessary to develOp a system that would move from this 'quality audit' mode into a 'quality development
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Changes in Brunei Manufacturing Engineering
i
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• = first year students only

•• = (resits • rewrites)/number 01 students

Figure 3: Rework by 'st year students on the Manufacturing Course
and enhancement' mode. To this end. the Department undertook to research. review and formalise its
quality system, i.e. collecting, analyzing and responding to student feedback (2J.

2.2 From Inspection to Continuous Improvement
A pilot study was carried out in 199211993 with third year students (28 in total) on the Manufacturing
Course. This initially involved small group interviews. 'brainstorming' sessions. and 'cause and effect'
analyses. This helped to define parameters for the proposed quality system. in terms of the type and scope
of feedback mechanisms and data collection methods, as well as giving information on the value of such
a system. Students felt that the earlier quality system in the Department was not effective as:- (a) the
results of such feedback activities were never communicated to them; and (b) the format (ie questionnaire
based) did not allow any student involvement or allow students to expand on what they thought (in terms
of problem identification. analysis, and solution). Examples of students' criticisms included:-

'" fill these (feedback) forms in. but never find out what happttns to them"; "Whenever we
complain we're told that students make the same complaints every year. Nobody seems to listen
to what we say".
A corresponding meetings was held with lecturing staff, year tutors and course directors. to gather their
views on the scope, style and value of such a quality system.
The study experimented with questionnaire delivery and collection methods. including anonymous
questionnaires left in the undergraduate office (around 28% response rate); named questionnaires put in
student departmental pigeon holes (around 35% response rate). and questionnaires given out and collected
by the lecturer during the lecture (around 70% response rate). However. the student pilot group reported
that the questionnaires were only effective if there was a forum for them to discuss the results of such a
mechanism. They felt that group meetings between the year tutor and students would fulfil this need.
The final developed feedback system comprised of two parts Pan (I) was a mid-semester module
questionnaire. consisting of 16 closed and 4 open response questions. which was aimed at gathering a
number of 'performance indicators'. Parr (2) was a discussion session run twice a semester (al the
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beginning and towards the end). It gathered more detailed information as

L6
10

the background of pan (I)

The meetings encouraged students to review and reflect on what they had done on their undergraduate
degree courses. (eg what went well? what did not go so well? how could il be done better? how could
the students do better?). These normally informal meetings attracted eight to twel ve students. with the year
tutor acting as a facilitator. Students were able and keen to discuss. consider and analyze the educational
experience they had participated in. Results were communicated to relevant staff. and any reaction reported
back to students - thereby closing the 'feedback loop'. At each stage. staff and students were also given
the opportunity to comment on the actual quality system and how it could be improved. Early on in the
research it became clear that the system had to be 'transparent' (i.e. every one could see what was going
on and what needed to be done). and that a 'third party' was necessary to participate in the feedback
system. Students often colluded with tutors [23) and did not tell them their problems or views. but seemed
more inclined to tell an 'independent' party. It also became clear that some staff were unused to. and
uncomfortable with. running such sessions.
As the research progressed it became increasingly clear that students found the bi-semester meetings most
useful. as they had a chance to discuss and
interact with fellow students. year tutors. and the
LEVEL OF QUALITY

independent party. Indeed. some student groups
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improvement. Through these small feedback loops the learning and quality process can be improved. A
well supported quality system can then be used as a vehicle for change. i.e. to get students to be more
proactive. to reflect and analyze on what they have done. and to suggest strategies for improvement. What
this quality system is trying to do is move from a situation of inspection and conlrol. to one of continuous
improvement of quality (see figure 4).

2.3 The EmphasiS on Development
The quality system implemented in the Department aims to encourage a more mature and active approach
to learning. and to help students and staff focus on the learners attitudes and the educational process. It
.
h'
rogression of small iterations from the
developed as a formative rather than summatlve approac . via a p
.
.
d
rceived what Ihey were learning and
feedback process. The system also aimed to discover how stu ents pe
. .
. d' I d d h w clear course objectives were.
whether teaching methods were effective. Issues determtne tnC u e 0
lit s stem it became clear that lecturers
and how clearly was learning material presented. From the qua Y y
.

l
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were focusing on improvements in the educational product, whereas the students' emphasis was on
improvements in the educational process. For example:staff - a meeting to discuss problems with undergraduate engineers mathematical ability might
focus wholly on what should be taught rather than the way it was taught;
students - typical comments from students include: "/ have passed the exams but still don't really
know or understand the subject", "We learn in spite of what is taught us. not because of it~, '"
don't see the point of why we are learning this - , can't relale it to anything.'''.

To have an impact on the 'reflection/review' activities. students suggested that the quality system would
be more effective if developed in the early stages of the Manufacturing Course. They felt that any quality
system needed to be heavily promoted and resourced, should aim to motivate students, should suppon
them as independent learners, and encourage team-working skills. The study found that real developmental
benefits did not emerge until the final years of a course, when students were more able, and Willing, to
examine critically what they had achieved and suggest ways for any improvements. Students felt that
reflecting on outcomes of actions helped the students extend their understanding of how they went about
learning (ie intra-personal abilities), improved communications skills, and developed inter-personal
abilities. However, they reponed that time-constraints and work-load on the Manufacturing Course forced
them to adopt a 'plan-do' approach, with little emphasis on .reflection/review' acti vities.

3 CONCLUSIONS
The research study involved three years research in to student-based quality systems. There has been
mixed success, dependent on the degree course and module culture, with some staff members not being
fully supponive. Problems were encountered with: (a) staff resistance. possibly from the distinction
between change (internally directed) and being changed (externally imposed), as well as staff seeing
themselves as engineers rather than engineering educators; and (b) an unreceptive depanmental culture.
where the first year was aimed to run 'cheaply' and more emphasis was placed on specialisation in the
final year and research activities. To overcome this. a policy of staff suppon and development. would be
required, with its feedback culture more integrated into course philosophies.
The focus of the quality system is on de'velopment and enhancement rather than audit. It has been shown
during the project that. to achieve quality. we must emphasise 'learning-to-Iearn' and not just learning.
therefore the system £!!!!!!Ql work solely with traditional educational methods or attitudes (ie passive
learning). This involves the students reflecting upon their own learning. ie stlldenr celllred leaming rather
than srudelll delegated /eamil/g. The key is changing behaviour and attitudes of lecturers and students Via
motivation, persuasion and education. In systems involving student feedback. it is vital that the feedback
loop is closed (ie any action taken or not taken. or decisions made. should be reponed back to students)
To achieve this there needs to be a change in attitude within engineering higher education. Depanmenb
have to overcome the difficulties in progressing towards a learning organisation, where teaching i~
determined by the needs of the learner as well as the needs of the lecturer. It is Important to ensure th3t
.
('I.e. lecturers and students). ha\e the
those actually responsible for teaching and for learnlllg.
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L8

encouragement and information to enable them to secure continuous quality improvement The quality
system described is still being development • as part of the ethos of contl'nuous 'm
I provement. but S ho .... s
promise in helping to move departments towards this goal.
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Abstract
It is argued that engineering higher education in United Kingdom has a number of purposes. Changes
in the environment in which this engineering education functions have lead to a reappraisal of these
purposes, including a move towards more student-centred education models. This shift in focus has
implications for the type of quality systems that are inherent in such educational models. This paper
argues that there is a need to move away from passive. quantitative quality systems that focus on the
'product' of learning, and move towards more qualitative. active and dynamic quality systems that
focus on the developmental 'process'. It reports on the attempts within one university manufacturing
engineering department to introduce such a system.

1 Introduction
Higher education in the United Kingdom has a number of objectives or purposes (Mulgan. 1993;
Sparkes, 1993). The emphasis and priority placed on each purpose depends on the particular
institution, discipline area, degree course, etc., and is seen 10 change over time and circumstances.
Engineering is seen as an essentially vocational discipline (Life and Wild. 1981; Pamaby and
Donovan, 1987; Sobol, 1990) and, based on this premise. the needs of prospective employers (Bryce.
1993) and professional institutions (Kelly, 1988) have traditionally directed the purpose of engineering
education I (see figure 1).

•m~chine age'

Figure 1: The dynamic focus and purpose of engineering higher education

.
. degree programmes in the
'Engineering education' in this paper refers to undergraduate engmeenng
United Kingdom higher education system.
I
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This economic-centred focus has resulted in higher education institutions 'training' graduates for
specific jobs. However. changes in the environment in which engineering education functions, have
resulted in a reappraisal of the purpose of engineering education. Such changes include:
• the structure of employment and the broadening of job descriptions (Goodman, 1993: Leake, 1993;
Parnaby and Donovan. 1987);
• the nature of society. where there is a move from the 'machine age' towards the 'information age'
(Daily et al. 1992; McMaster. 1992; Sobol, 1990; Vasilca, 1994); and
• the engineering profession itself, where there is a move away from the significance of factual
knowledge (Chisholm. 1990; Sparkes, 1992) towards an increased emphasis on
Continuing Professional Development (Farmer, 1994; The Engineering Council. 1995).
These changes have increased pressure for engineering education to move toward more student-centred
models. This involves shifting the educational emphasis from the 'product' of learning (i.e. what
students learn) to the 'process' of learning (i.e. how students learn). The purpose is, therefore, to
prepare students for 'lifelong' learning (Partington, 1995). Traditional educational methods can act as
a barrier to this shift (Chalkley et al. 1995b). Such methods are often teacher-centred (Bhattacharya
and Mandke, 1992). involve heavily fact-based courses that encourage a passive, surface approach to
learning (Kuo. 1992; Sparkes. 1992), and are seen to discourage student initiative or adaption
(McMaster. 1992). In effect, they mirror the approach taken by Scientific Management to
manufacturing, to quote F.W. Taylor (in McMaster. 1992, p. 249):

"Under our system, a worker is toLd just what he has to do alld how he has to do it. Any
improvement he makes upon the orders given to him are Jatal [0 success".
Educational objectives and methods (and their inherent quality systems) are, therefore. still based in
the 'machine age' (Daily et al, 1992; Kelly. 1988; Murr, 1988). These seem to concentrate on factors
that are quantifiable, easily measured and highly visible. The issues of purpose and quality are
interlinked, as quality cannot be defined without purpose (Chalkley et al. 1995a; Mulgan, 1993;
Sparkes, 1995; THES, 1994). Defining this purpose is important as it is this that allows us to improve
the quali ty 2 of higher education (see figure 2).
I
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Figure 2: A simple model of a higher education system

2'Quality' in this paper is defined as "fitness for purpose".
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Therefore. there are two stages of this quality process:
I) Deciding what the objectives of an engineering degree course are (i.e. fitness of the purpose); and
2) Instigating ways of meeting these objectives (i.e. fitness for the purpose).
The quality process should, therefore, be examining the questions of "are we doing things right?"
(through internal quality systems) and "are we doing the right things?" (through external quality
systems). The debate about quality in the United Kingdom Higher Education Sector has concentrated
on assessment and audit (BS1, 1992; HEFCE, 1994; HEQC, 1994). Both approaches have been
criticised by a number of authors (Fitzgerald, 1994; Sanders. 1994a; Weitzman, 1993) and it has been
argued (Chalkley et ai, 1995b) that such approaches do little for the development of students' abilities
- the proposed main purpose of engineering education. It has also been observed (Hedberg and Riis,
1994) that student input into such quality systems is often neglected and overlooked, for example (Hill.
1994, p. II):

"One is struck by how 'producer centred' the common elements of the (quaLity) criteria are.
There is no mention of sampling views of students .... much less of consultation with the
representatives of such groups".
Therefore, we should be trying to develop quality systems that are integrated into. and complement.
the objectives of the educational system. This involves enabling and encouraging students and staff
to participate in critical reviews of their own
performance and the performance of the
00
modules and courses in which they participate.
REF\.E.CT/REVIEW
It has been shown (Chalkley et al. 1995b) that
quality theory maps well onto learning theory
(see figure 3), in terms of the stages that
REF\.E.CT/REVIEW
encourage improvement in both. By encouraging
and developing learning we are, by definition.
PLAN
encouraging and developing quality. The key is
to foster a system that provides the information.
REF\.E.CT/REVIEW
culture and impetus necessary to promote and
CONCEPTU AUSEl1.CT10"
encourage reflection and review. By doing this
(Chalkley et al. 1995b) we are not only moving
towards a 'true' quality system (i.e. continuous Figure 3: The learning/quality helix
quality improvement), but we are also
. .
developing the effectiveness of students' and staffs ability in 'Iearning-to-Iearn' and lifelong leammg
(EPCIUCoSDA, 1994; Partington. 1995), for example:

"Changes in technology are happening at such a rate that knowledge now dat.es quickly. The
individuals capacity to continue to Learn, revealed in effective action, will remain of permanent
value".
(Bolton, 1994, p. 24)
Therefore. we would argue that aspects of quality systems, that are based on devel.o~rnents in
manufacturing industries, can be used in educational systems as a means of having a poSItive Impact
on effective student learning. Based on this proposition, we will now descnbe one approach to stude.ntbased quality systems taken by Brunei University's Department of Manufactunng and EngIneenng
Systems.

Chalkley, S. T. (1996), Appendix M - SEFI CDG Annual Conference Paper

2) The study
a) Background
The Department of .M~n~fa~turing and Engineering Systems (henceforth called 'tlte Department ') is
a broad-b~ed. multl-dlsclplmary department. It was formed in 1986. by the merger of the Department
of Production Technology and the Department of Engineering and Management Systems. The
Department runs three distinct undergraduate courses. each with a reputation for innovation in
teaching: broad-based programmes in Manufacturing Engineering (Griffiths. (988) and Environmental
Engineering (van der Vorst, 1993), and an 'enhanced' Special Engineering Programme (Clark et ai,
1985; Life and Wild, 1981). Each undergraduate course has its own identity and objectives. Much of
the study was carried out with the students from the Manufacturing Engineering course (henceforth
called 'the Manufacturing Course '), though work was later done with students from the other two
courses. The Manufacturing Course is four years in duration, with most students spending around a
quarter of that time on industrial placements.
The Department has always placed an emphasis on some form of student feedback. so as to gain an
insight into students' perceptions of the modules and courses they undertake. An earlier feedback
system in the Department was based on an end of year questionnaire, with only two questions for each
subject/module studied (students were asked to rate 'Course Organisation' and 'Amount Learned on
Course'). It gave little insight into why students responded as they did. and what could be done to
change this. It also did little to promote the development necessary for staff and student reflection and
review. Such purely questionnaire-based approaches have been criticised. from both a learning and
quality perspective (HEQC, 1994; Hill, 1994; Sanders, I 994b). Because of thiS. it was felt necessary
by some in the department to develop a system that would move from this 'quality audit' mode into
a 'quality development and enhancement' mode. To this end, the Department undertook to research.
review and formalise its quality system. i.e. encouraging, collecting. analyzing and responding to
student feedback (Chalkley and Butler, 1994).

b) The new system
A pilot study was carried out in 199211993 with third year students (28 in total) on the Manufacturing
Course. This initially involved small group interviews, 'brainstorming' sessions. and 'cause and effect'
analyses. This helped to define parameters for the proposed quality system, in terms of the type and
scope of feedback mechanisms and data collection methods, as well as giving information on the value
of such a system. Students felt that the earlier quality system in the Department was not effective as:(a) the results of such feedback activities were never communicated to them; (b) the timing of the
feedback collection was such that it had no impact on the modules that the students had taken; and
(c) the format (ie questionnaire based) did not allow any student involvement or allow students to
expand on what they thought (in terms of problem identification, analysis, and solution). Examples
of students' criticisms included:-

'" fill these (feedback) forms in, but never find out what happens to them": "Whenever we
complain we're told that students make the same complaints every ~ear. Nobo~y seems to
listen to what we say"; "'t would be interesting to know if anything is done In ltght of w~at
we 've said"; "As the feedback is at the end of the year. it has no effect on the modules I ve
done. so what's in it for me! ".
A corresponding meeting was held with lecturing staff, year tutors and course directors, to ~ather ~elr
views on the scope, style and value of such a quality system. Staff views were mixed, With rouohly
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50% of attending staff supporting a rationalised and coherent approach to staff/student feedback. There
was a significant minority (around 20%) that were not too bothered about the exact details of a
feedback, as long as the department was 'seen' to be doing something. A typical comment from such
a staff member was:"What is the minimum we have to do to keep the university happy?"
The study experimented with questionnaire delivery and collection methods, ranging from anonymous
questionnaires left in the undergraduate office (around 28% response rate) to questionnaires given out
and collected by the lecturer during the lecture (around 70% response rate). However, the student pilot
group reported that the questionnaires were only effective if there was a forum for them to discuss the
results of such a mechanism. They felt that group meetings between the year tutor and all students in
that year would fulfil this need. It was agreed at a subsequent staff meeting that the delivery and
collection of feedback questionnaires should be carried out by the relevant member of staff concerned,
i.e. to retain ownership of the process. It was also agreed that the system would only cover those
modules taught directly by the Department, so as (a) to avoid imposing the Departments 'culture' on
another department, and (b) restrict coverage to those modules that the Department had direct control
over.
The developed feedback system comprised of three stages (see figure 4). Stage (I) was an initial
feedback and discussion session between the students and the relevant year tutor, held in the first few
weeks of the semester. Its purpose was to raise students' awareness of what the quality system
involved and what their role was (i.e. what was expected of them). It also gathered information on
students' impressions of their first few weeks on
the course. Stage (2) was a mid-semester module
questionnaire, consisting of 16 closed and 4
S"", of
Semester
open response questions, which was aimed at
gathering a number of 'performance indicators'.
The questionnaires were analysed by a third
Intortn.llu,"
party, and the results were communicated to the
Mid·Semester
relevant member of teaching staff and to the
rop..be
year tutor. There was a requirement that
teaching staff would inform both the students
End of
and the year tutor of any action they proposed to
Seme.<ler
take in light of the feedback. However, these
=pon>c
indicators were not used as an end in themselves Figure 4: Simple schematic of the Department
(i.e. summative), but rather they provided 'sign quality system
posts' for further investigation and action (i.e.
formative). To this end, Part (3) was a further discussion session run towards the end of the semester.
It gathered more detailed information as to the bac~ground of Part. (2) and checked on how eff:cuve
students felt the proposed remedies had been. Dunng the aca~eml~ ye~r, each course team (eo' the
Manufacturing Course) and subject team (eg. Mechanical Engmeerlng) m t~e department would a.lso
hold review meetings to discuss the results from the quality system and deCide on any general actlon
to be taken.
These discussion meetings aimed to encourage students to review and reflect on what they had don.e
on their undergraduate degree courses, (eg. what went well?, what did not go so well?, how coul.d It
be done better?, how could the students do better?). They were normally info~mal and attracted el~h~
to twelve students (around 30-40%, depending on the year of the .course), With the year tutor a~tlnl
as a facilitator. Students were able and keen to discuss, conSider and analyze the educallona
experience they had participated in. By requiring staff to communicate to students and year tutors on
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any action taken or .not taken. it was. hoped to close the 'feedback loop'. At each stage. staff and
students were also given the opportunity to comment on the actual quality system and how it could
be improved. It became clear that some staff were unused to. and uncomfortable with, running such
sessions, and that students often felt 'intimidated' by the staff running the sessions. To overcome this,
an 'independent' party helped run the sessions. The course/subject team meetings allowed staff to take
a broad view of all the modules taken by a particular year or all students taking a particular module,
and spot any common areas of concern or best practice. They also provided a supportive forum in
which staff could discuss particular ideas or problems.
As the research progressed it became increasingly clear that students found the bi-semester meetinos
I:>
most useful, as they had a chance to discuss and interact with fellow students. year tutors. and the
independent party. Indeed, some student groups ran their own feedback meetings, and communicated
the minutes back to staff. The focus of the quality system was changing to promoting student learning
. rather than just checking that students felt that such learning was taking place. The quality system,
therefore. was taking 'measurements' from the questionnaires and using these to formalise students'
and lecturers' thoughts. ideas. etc .• for improvement. Through these small feedback loops it was hoped
that the learning and quality process was being improved. If this were the case. then a well supported
quality system could be used as a vehicle for change. i.e. to get students to be more proactive. to
reflect and analyze on what they have done. and to suggest strategies for improvement. In quality
terms, what the system was trying to do was move from a situation of inspection and control. to one
of continuous improvement of quality (Chalkley et ai, 1995b; Dale, 1994). where quality was
disseminated amongst all learning activities (rather than concentrated in a separate one).

c) Review of the Department quality system
The quality system implemented in the Department aimed to encourage a more mature and active
approach to learning. and to help students and staff focus on the learners attitudes and the educational
process. It developed as a formative rather than summative approach. via a progression of small
iterations from the feedback process. The system also aimed to discover how students perceived what
they were learning and whether teaching methods were effective. Issues determined included how clear
course objectives were. and how clearly was learning material presented.
From the quality system it became clear that lecturers were focusing on improve.ments in the
educational product. whereas the students' emphasis was on improvements in the educatIOnal process.
For example:staff - a meeting to discuss problems with undergraduate engineers mathematical ability might
focus wholly on what should be taught rather than the way it was taught;
students - typical comments from students include: "[ have passed the exams but still don'r
really know or understand the subject". "We lean: in s~ite of w/:Qr is tau?hr us, not. be~~use
of it". "[ don't see the point of why we are learning thiS' [ call r relate II to anything. .
To have an impact on the 'reflection/review' activities. students suggeste~ that the quality system
would be more effective if developed in the early stages of the Manufactunng Course .. They felt that
· system need e d to be heavily promoted and resourced . should aim
. to motivate students.
any qua IIty
should support them as independent learners. and encourage team-working skills. The study found that
real developmental benefits did not emerge until the final years of a course. when students were more
able. and willing. to examine critically what they had achieved and suggest ways for any
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improvements.
Students felt that reflecting on outcomes of action s hid
.
.
e pe t he stu dems extend theIr
understanding
of
how
they
went
about
learning
(ie
intra-personal
abl'I'lt'le')
.
d
"
' .
" . Improve communicatIOns
skIlls, and developed
mter-personal abilities - the transferable sk'III'., th a t are seen as .Important
.
(Goodman, .1993, Leake, .1993). However, they reported that time-constraints and work-load on the
Manufacturing
stili forced them to adopt a 'plan-do' approach . WI'th I'Itt Ie emp h
' on
. if!'
.Course
. . ..
aSls
re ectlOnlrevlew actIvitIes.
A formal discussion and review of the implemented quality system was carried out in July 1995 by
the year tutors and course convenors
of the
Manufacturin 0a Course and th e S pecta
. 1E
'
.
.
' .
ngtneenng
progra":,me. Staff on the EnVIronmental Engmeerlng course had provided constructive comments and
suggestIons throughout the project, and it was
felt that such a meeting was unnecessary. It was
felt by some staff that the system was still too
heavily questionnaire-based, and that staff at
certain levels of the course were not following
the agreed procedure (see figure 5). It was
38%
found, from the discussions with staff and
students, that other forms of feedback were seen
to be more appropriate to modules in later years.
This was because: (a) group sizes were reduced
(due to the range of options available to
students), therefore facilitating more open
Key; scrvK:c-tow,hc mudutc
_
cnverClJ by rcaJbok:k "IUOh(.,~rt

o

discussion; and (b) as students progressed Figure 5: Semester
(1994-95) feedback
through the relevant courses, they become more questionnaire coverage on the Manufacturing
confident and able to discuss any problems they Course
had directly with the member of staff concerned
or with their peers. Some participating staff viewed the questionnaires as a useful means of gathering
formative feedback, and that students comments correlated well with exam performance. Some staff
still felt, however, that students used the feedback forum maliciously, for example:-

"This is what happens when you get afew studellts with an axe to grind"; "How can students
comment on my module. when they've never been to my lectures.'''.
Some staff resisted the suggestion that such information should be used in formal annual appraisals
(i.e. summative judgements), with many stating that they would boycott such a system. Others felt that
they should be given credit for being proactive and receptive to the ethos of Continuing. Professional
Development.
Both staff and students felt that the meetings between the year tutor and relevant student year were
seen as a particular strength of the system, and one that should be retained and encouraged. These
meetings were seen to be more effective than year tutor/student year representative meetings, as they
reduced the filtering of information, and allowed all students a chance to join in the discussion.
However, it was felt that these should be reduced to once a semester. Staff generally felt that the
questionnaires, though useful on an ad hoc basis. took too long to fill in and were not always an
appropriate mechanism for the method of teaching adopted (eg. some teaching staff used group project
work rather than lectures - clearly a different questionnaire would be needed for each case). A major
concern was the feeling that the Department still did not have a student-centred focus (i.e preparing
students for <lifelong' learning), and that any initiatives designed to move towards this purpose were
not adequately supported. It also became clear that students were suffering from a certain amount of
<feedback fatigue'.
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With these comments
in mind, the quality system was developed further (unde r th e e th os 0 f COntinUOUS
.
.
.
Improveme~t). The maIn focus o.f the syste.m was ~ow the student/year tutor meetings (see figure 6).
These
meetIngs would be the maIO mechantsm for Identifying and reporting areas. of c oncern. If more
. ~..
tnlOrmatlon on these Identified areas was
Time;
needed, a questionnaire would be iSSUed. The
. ·FCedback: .
information gathered form these meetings would
Between the
>tlllt and
Mc!etirigcand
be circulated to the relevant staff as before, as
mid.Seme.ter
DIsCussion .
would any relevant action taken by the staff
concerned. Therefore, the Department still had
~~~r---------~--~
a means of eliciting student and staff reaction
and views on the modules they undertook, but
had shifted the focus from exhaustive use of
questionnaires, to more interactive review and
analysis:
re~\C

End of Semester

(a) between the year tutor and students, and
within the group of students themselves
i.e. inter-persona\); and

Figure 6: Revised quality system within The
Department

(b) within the student (intra-personal).
Some concern has been expressed over the increased information 'lead time'. i.e. the time taken
between problem identification, analysis, solution and implementation has potentially increased. It has
been argued (Chalkley et ai, 1995b) that delays in closing the feedback/quality loop. result in
deterioration in the participation rates and effectiveness of such systems.

3) Conclusions

It has been shown that engineering education has not been "doing the right things" (Goodman. 1993;
Sparkes, 1995). Much of the students traditional engineering education experience encourages passive
behaviour and serialist, surface-level learning, with little development of the capacity for 'lifelong'
learning. Therefore, we need to stimulate and encourage effective learning (EPCIUCoSDA. 1994). As
educators, we need to encourage students to develop as 'lifelong' learners by changing the way we
both teach and ensure quality, ie encourage participation, discussion, review, and reflection. The
quality system described goes part of the way to achieving this.
A number of problems were identified, namely:
• indifference from some staff to student led initiatives and their own continuing professional
development;
• apathy from some students to the quality system and concept of 'lifelong' learning;
• some staff viewing themselves as 'engineers' rather than 'educators';
• a general lack of familiarity, amongst staff and students. with the research on how students learn and
how what they do impinges on this;
• an unreceptive department culture that was perceived to still focus on economic-centred models and
training students for specific employment areas;
.
• the lack of full integration of the quality system into the undergraduate courses. pOSSIbly due to the
~o~;~d
.
• students confusion as to their role in the quality system. owing to conflicting messages from semor

staff.
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The qual.ity system dev~loped allows students to take a more active part in their education. by
encouragmg them to revIew and reflect on what they have experienced. This review and reflection
activity should also make them more productive as lifelong learners (i.e. more effective). The research
has found, ~herefore. that it is n~cessary to make explicit what was assumed to be implicit. If we agree
that educatIon should be p.repanng students for the 'information age'. then we should adjust the focus
and purpose of our educatIon systems (and inherent quality systems) accordingly. We. therefore. have
to move towards more student-centred models. where the emphasis is as much on context and
'process', as on content and 'product'.
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Abstract

It is argued that engineering higher education in United Kingdom has a
number of purposes. Changes in the environment in which this engineering
education functions have led to a reappraisal of these purposes, including a
move towards more student-centred education models. These models emphasise
the 'transformational' aspects of education, including development of the full
range of cognitive abilities with a view to lifelong learning. This shift in focus
has implications for the type of quality systems that are inherent in such
educational models. This paper argues that there is a need to move away from
passive, post-process quality systems that focus on the 'product' of learning,
and move towards active, in-process quality systems that focus on the
developmental 'process'. It reports on research within a university
manufacturing engineering department aimed at introducing such systems, and
the implications this has on organisational culture.

1 Introduction
Higher education in the United Kingdom has a number of objectives or purposes (Mulgan,
1993). The emphasis and priority placed on each purpose varies, depending of factors such
as the institution mission, the discipline area, and the degree course. This purpose can be seen
to change over time and circumstances. Engineering is seen as an essentially vocational
discipline (Life and Wild, 1981; Parnaby and Donovan, 1987) and, based on this premise, the
needs of prospective employers (Bryce, 1993) and professional institutions (Kelly, 1988) have
traditionally directed the purpose of engineering education I (see Figure 1).
This economic-centred focus has resulted in higher education institutions 'training' graduates
for specific jobs. However, changes in the environment in which engineering education
functions, have resulted in a reappraisal of the purpose of engineering education. Such
changes include:
• the structure of employment and the broadening of job descriptions (Goodman, 1993;
Parnaby and Donovan, 1987);

l'Engineering education' in this paper refers to undergraduate engineering degree programmes in the
United Kingdom higher education system.
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. 'machine age'

Figure 1: The Dynamic Focus and. Purpose of Engineering Higher Education.
• the nature of society, where there is a move from the 'machine age' towards the
'infonnation age' (McMaster. 1992; Vasi1ca. 1994);
• the engineering profession itself. where there is a move away from the significance of
factual knowledge (Sparkes, 1992) towards an increased emphasis on Continuing
Professional Development (Fanner. 1994; The Engineering Council. 1995).
These changes have increased pressure for engineering education to move toward more
student-centred models. This involves shifting the educational emphasis from the 'product'
of learning (i.e. what students learn) to the 'process' of learning (i.e. how students learn). The
purpose is, therefore, to prepare students for 'lifelong' learning (Partington. 1995). Traditional
educational methods can act as a barrier to this shift (Chalkley et al. 1995). Such methods are
often teacher-centred (Bhattacharya and Mandke. 1992), involve heavily fact-based courses
that encourage a passive, surface approach to learning (Sparkes. 1992). and are seen to
discourage student initiative (McMaster. 1992). In effect, they mirror the approach taken by
Scientific Management to manufacturing. to quote F.W. Taylor (in McMaster, 1992, p. 249):

"Under our system. a worker is told just what he has to do and how he has to do it. Any
improvement he makes upon the orders given to him are fatal to success".
Educational objectives and methods (and their inherent quality systems) are, therefore. still
based in the 'machine age' (Kelly. 1988; Murr. 1988). These appear to concentrate on factors
that are quantifiable, easily measured and highly visible. The issues of purpose and quality
are interlinked, as quality cannot be defined without purpose (Chalkley et al. 1995; Mulgan.
1993; Sparkes, 1995). Defining this purpose is important as it is this that allows us to improve
the quality2 of higher education. Therefore. there are two stages of this quality process:
firstly, deciding what the objectives of an engineering degree course are (i.e. fitness of the
purpose); and secondly, implementing ways of meeting these objectives (i.e. fitness for the
purpose).
The quality process should, therefore. be examining the questions of "are we doing things
right?" (through internal quality systems) and "are we doing the right things?" (through

2'Quality' in this paper is defined as "fitness for purpose",
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external quality systems). The debate about quality in the United Kingdom Higher Education
Sector has concentrated on assessment and audit (BSI, 1992; HEFCE, 1994; HEQC 1994).
Such approaches have been criticised by a number of authors (Fitzgerald 1994' W ~itzman
1993) and it has been argued (Chalkley et ai, 1995) that such approach~s do iittle for th~
devel~pment of students' abilities - the proposed main purpose of engineerino education. An
overvIew of the various quality initiatives is given in Figure 2.
0
Motivational Focus
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Micro

ILearning-co-Learn!
llifelong Learning!

Level of
Operation

External
I
I

Ipeer Review

I

I

I

I
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IEngineering Institutions

!

I

---l TQM ~ - - - - - - - i - -I HEFCs ~ - - - - jEPC tI

Macro
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9000!

Figure 2: Quality Initiatives in Engineering Higher Education.

It has been observed (Hedberg and Riis, 1994) that student input into higher education quality
systems is often neglected and overlooked, for example (Hill, 1994, p. II):

"One is struck by how 'producer centred' the common elements of the (quality) criteria
are. There is no mention of sampling views of students.... much less of consultation with
the representatives of such groups".
Therefore, we should ·be trying to develop quality systems that are integrated into. and
complement, the objectives of the educational system. This invol ves enabling and encouraging
students and staff to participate in critical reviews of their own performance and the
performance of the modules and courses in which they participate. This requires action on the
learning process. By referring to Figure 2. it can be seen that many of the quality initiatives
work above this individual (i.e. internal/micro) level.

2 The Learning Process
We have argued that the purpose of engineering higher education is to develop the students'
ability to learn and to continue to learn. This requires the development of the full range of
cognitive abilities (Beard, 1968; Matthew and Hughes, 1994; Sparkes, 1992), and this
cognitive domain is shown in Table I.
Therefore, higher education should develop learning and other transferable skills within a
body of knowledge (eg. engineering). The higher cognitive abilities require the learner to

Chalkley, S. T. (1996), Appendix N - EFQM Annual Conference Paper

Level of
Cognitive Ability
Low

Model
Bloom

Sparkes

I Knowledge

Knowledge

2 Comprehension

Know-how and
Measurable Skills

Beard
Mechanical and
Manual Skills

3 Application
Medium
4 Analysis
5 Synthesis
High

Understanding and
Complex Skills

Higher Mental Skills

6 Evaluation

Table 1: Companson of Taxonomies of Learning.

'internalise' learning cycles (eg. Kolb's learning cycle). These cycles involve an individual
carrying out continuous planning, executing, reflecting and conceptual ising in the cognitive
domain.

3 Quality in Higher Education
Traditional internal systems for addressing quality and learning in higher education institutions
can be seen to focus on inspection (eg. end of year exams) and rudimentary control
mechanisms (eg. quantitative rating of lecturers by students). These methods are often
post-process and reactive, with the feedback loop often not closed, i.e. corrective action, when
identified, is not initiated (Chalkley et al, 1995). Such approaches add very little to the
purpose and process of higher education, i.e. "enabling studellts to achieve worthwhile
learning goals" (Sparkes, 1995). This is because there is an overemphasis on evaluation and
not enough emphasis on self-reflection and review, personal goal setting, enhancement and
development of transferable skills, and general preparation for 'lifelong learning'. A robust
approach to quality lies in the use of quality cycles (Dale, 1994), where there is a more
structured approach to the planning, implementing, reviewing and improving of activities. To
be successful, such cycles must be adopted on an organisation-wide basis. From this, it can
be argued that successful organisation-wide continuous quality improvement initiatives lie in:
• the cognitive domain, as it requires giving people the personal tools to improve themselves
and the processes they are involved in;
• the affective domain, as it requires changing peoples attitudes, motivations and behaviours
to develop and use these cognitive tools;
• the organisational culture, as it requires systems that support the developments in the
cognitive and affective domains.
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4 Matching Learning to Quality

F~om the ~bove, it can be argued that quality theory maps well onto learning theory (see
Figure ~), m terr:ns of the stages tha.t .encourage improvement in both. By encouraging and
developing learning we e , by d~finlllon, .encouraging and developing quality. The key is to
foster a system t~at provlde~ the informatIon, culture and impetus necessary to promote and
encourage r~flec,tlOn a~d review. B~ doing t~is (Chalkley et ai, 1995) we are not only moving

a:

towards. a true qualIty system (I.e. contmuous quality improvement), but we are also
devel.opmg the effectiveness of students' and staffs ability in 'learning-to-Iearn' and lifelong
learning (EPCIUCoSDA, 1994; Partington, 1995).

Figure 3: The Learning/Quality Helix (Chalkley et ai, 1995).

To implement such systems requires action at the internal/micro level (as shown in Figure 2),
as it is here that learning (in both the cognitive and affective domains) is developed. By
developing and encouraging this personal continuous improvement, the result should be
organisation-wide continuous quality improvement.
Therefore, it can be argued that aspects of quality systems, that are based on developments
in manufacturing industries, can be used in educational systems as a means to create a culture
that engenders effective student learning. Based on this proposition, the paper will now
describe one approach to student-centred quality systems taken by Brunei University's
Department of Manufacturing and Engineering Systems.

5 The Research Study
The Department of Manufacturing and Engineering Systems (Henceforth called 'the
Department') is a broad-based, multi-disciplinary general engineering department. It was
formed in 1986, by the merger of the Department of Production Technology and the
Department of Engineering and Management Systems. The Department runs three distinct
undergraduate courses: broad-based programmes in Manufacturing Engineering (around 45
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first year students) and Environmental Engineering (around 18 first year students), and an
'enhanced' Special Engineering Programme (around 35 first year students). Each course has
its own identity and objectives. Much of the study was carried Ollt with the students from the
Manufacturing Engineering course (henceforth called 'the Manufacturing Course '), though
work was later done with students from the other two courses.
Over the period of the research project, the number of teaching staff in the Department fell
by six (from a total of around 30); there was increased external pressure from the HEFCE
Research Selectivity exercise, and from Engineering Institution Accreditation visits (i.e. the
lEE and the IMechE); as well as internal pressure from the university 'centre' to increase
student numbers.

5.1 The Existing System
Each course had its own management structure, consisting of a Course Director aided by Year
Tutors for each cohort of students (eg. Manufacturing Engineering Year 1 Tutor. Special
Engineering Year 1 Tutor, etc.). There were also Departmental Subject Panels, which
consisted of inter-course groups of staff who oversaw the teaching of particular disciplines
(eg. Mechanical Engineering, Electrical Engineering, Management, etc.). These various bodies
fed into the Departmental Board of Studies. This structure is shown in Figure 4.
Head of Department

!
!
!
!

Course Director ....o(;---~~ Year Tutors

i

Course Team

I
I

~ou=

S,"denl
Subject Panels ~ Board of Studies ....o('---~~ Year
Feedback
Representatives Questionnaire

Pee,

Lew

t

t

Personal Tutors .......; -_ _~~ Student Cohort

Figure 4: Schematic of the Internal Quality System of the Department.

The Department has always placed an emphasis on some form of student feedback, so as to
gain an insight into students' perceptions of the modules ~nd courses they undertook. The
feedback system in the Department, prior to the research p~oJect. was based. on an anonymous
end of year questionnaire, with two questions for each subject/module ~tudled. Students were
asked to rate 'Course Organisation' and 'Amount Learned on Course. There was space on
the form for the students to rate each of the twelve modules that they had undertaken that
year. The results of the feedback were not circulated to students and no check was made of
staff action based on the feedback.
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S.2 Pilot Study
A pilot stU?y was carried out in 1992/1993 with third year students (28 in total) on the

Manufac~unng Course. The rest of the students in the Department followed the existing
~yste~ (I.e., an .end of. ye~r qu~stionnaire). The pilot study initially involved small group
mterviews, bramstormmg seSSlOns, and 'cause and effect' analyses. This helped to define
paramet.ers for the proposed quality system, in terms of the type and scope of feedback
mechamsms and data collection methods, as well as giving information on the value of such
a system. Students felt that the earlier quality system in the Department was not effective as:
• the results of such feedback activities were never communicated to them
• the timing of the feedback collection was such that it had no impact on the modules that
the students had taken
• the format (i.e. questionnaire based) did not allow any student involvement or allow
students to expand on what they thought (in terms of problem identification, analysis, and
solution)
Examples of students' comments include:
"1 fill these (feedback) forms in, but never find out what happens to them"; "Whenever we
compLain we're toLd that students make the same complaints every year. Nobody seems to
listen to what we say"; "It would be interesting to know if anything is done in light of what
we've said"; "As the feedback is at the end of the year, it has no effeCT all the modules I've
done, so what's in it for me!".
A corresponding meeting was held with lecturing staff, year tutors and course directors, to
gather their views on the scope, style and value of such a quality system. 5laff views were
mixed, with roughly 50% of attending staff supporting a rationalised and coherent approach
to staff/student feedback. There was a significant minority (around 20%) that were not too
bothered about the exact details of a feedback, as long as the department was . seen' to be
doing something. A typical comment from such a staff member was:
"What is the minimum we have to do to keep the university happy?"
The student pilot group reported that the questionnaires were only effective if there was a
forum for them to discuss the results of such a mechanism. They felt that group meetings
between the year tutor and all students in that year would fulfil this need. It was agreed at
a subsequent staff meeting that the delivery and collection of feedback questionnaires should
be carried out by the relevant member of staff concerned, i.e. to retain ownership of the
process. It was also agreed that the system would only cover those modules taught directly
by the Department, so as to avoid imposing the Departments 'culture' on another department,
and restrict coverage to those modules that the Department had direct control over.
It was decided to attempt to introduce a system that would move the learning and quality
culture from 'post-process, passive' to 'in-process, active'. Rather than try to execute this shift
in one manoeuvre, it was decided to adopt a more gradual and phased introduction of the
quality system. An outline of the proposed strategy is given in Figure 4. The rationale behind
this is summed up by Keith Noble:
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'.'To improve in traditional Higher Education institutiolls. small reforms must he
ImpLemented. sr:zaLL refo~ms that nurtured over time call succeed. Nor excessive and forced
reforms that Will be reslSIed and circumvented" (Noble, 1994. p. 71).
It was decided not to focus solely on the feedback questions asked, but rather to engender a
system where le~ers were encouraged to plan, enact, review, reflect and improve on their
approach to learnmg. The study was, therefore, taking a holistic approach to the whole
system, rather than only focusing on one part of that system.
Role of Panicipanl

Passive
Current
Situation

PostProcess

Active

,,

,,
,,

Location

,,

,

~

,,

,
~

InProcess

,,

Pilot
Study

Proposed
Direction of
Research Project

Figure 5: Strategy for the Research Project.

5.3 The New System
Over the next two years, the quality system was moved from the existing post-process,
passive state, to a more in-process, active state. The developed feedback system now
comprised of six stages (see fig Figure 6):
• Stage (1) was an initial feedback and discussion session between the students and the
relevant year tutor, held in the first few weeks of the semester. Its purpose was to raise
students' awareness of what the quality system involved and what their role was (i.e. what
was expected of them). It also gathered information on students' impressions of their first
few weeks on the course. Staff running such sessions had to submit a single-sided sheet
of A4 summarising the main issues raised at the meeting;
• Stage (2) was a mid-semester module questionnaire, consisting of 16 closed and 4 open
response questions, which was aimed at gathering a number of 'performance indicators'.
The questionnaires were analyzed by a third party, and the results were communicated to
the relevant member of teaching staff and to the year tutor. There was a requirement that
teaching staff would inform both the students and the year tutor of any action they
proposed to take in light of the feedback. However, these indicators were not used as an
end in themselves (i.e. summative), but rather they provided 'sign posts' for further
investigation and action (i.e. formative);
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• Stage (3) ~as ~ further. discussion session run towards the end of the semester. It gathered
more detaIled mformatlon as to the background of Stage (2) and checked on how effective
students felt the pro~osed remedies had been. During the academic year. each course team
(eg. the Manufactunng Course? and su?ject team (eg. Mechanical Engineering) in the
departm.ent would also hold review meetings to discuss the results from the quality system
and deCide on any general action to be taken'
• Stage (4) was the personal review and analysis carried out by the relevant student cohort.
• Stage (5) was the personal review and analysis carried out by the relevant member of staff
on the feedbac~ from the relevant student cohort. This was to be supported by the relevant
course and subject panels;
• Stage (6) ~as an en.d of year course level questionnaire. aimed at gathering information
on students perceptIOns of the general running and management of the course. as well as
the other Departmental and university systems;
All Students in
the Department

!

Discussion ~
Meeting

/

Student
Review and ....

0('--_.
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~

!

1

Year
Tutor ~

.

S~ff
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Staff
eVlew

Discussion
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~n

d
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~
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Tutor

i
i

t

End of Year Questionnaire

Figure 6: Third Run of the Departmental Quality System (1994-1995).

The objective of the research project was to move from a quality system that emphasised
measurement to one that emphasised development. Therefore, this system attempted to shift
the focus of staff and students from simple evaluation towards the developmental action taken
after that evaluation. Such a system involved a move from simple monitoring and feedback
to a system that implicitly encouraged the application of learning theories using critical and
constructive reflection, dialogue and feedback. This required a system that allowed a
reappraisal and clarification of purpose, input from all participants, and increased focus on
continuous improvement. This aspect of the system in the research project became difficult
to control, once ownership was given to individual lecturers. However, this was essential if
the system was to operate once the researcher had left.
The discussion meetings aimed to encourage students to review and reflect on what they had
done on their undergraduate degree courses, (eg. what went well? what did not go so well?
how could it be done better?, how could the students do better?). They were normally
informal and attracted eight to twelve students (around 30-40%. depending on the year of the
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course), with the year tutor acting as a facilitator. Students were able and keen to discuss.
consider an~ analyze the educational experience they had participated in. By requiring staff
to commUnicate to students and year tutors on any action taken or not taken. it was hoped to
close the 'feedback loop'. At each stage, staff and students were also given the opportunity
to comment on the actual quality system and how it could be improved. It became clear that
some staff were unused to, and uncomfortable with, running such sessions. and that students
often felt 'intimidated' by the staff running the sessions. To overcome this. an 'independent'
party helped run the sessions. The course/subject team meetings aIJowed staff to take a broad
view of all the modules taken by a particular year or all students taking a particular module.
and spot any common areas of concern or best practice. They also provided a supportive
forum in which staff could discuss particular ideas or problems.
As the research progressed it became increasingly clear that students found the bi-semester
meetings most useful, as they had a chance to discuss and interact with feIJow students. year
tutors, and the independent party. Indeed, some student groups ran their own feedback
meetings, and communicated the minutes back to staff. The focus of the quality system was
changing to promoting student learning rather than just checking that students felt that such
learning was taking place. The quality system, therefore. was taking 'measurements' from the
questionnaires and using these to formalise students' and lecturers' thoughts. ideas. etc .. for
improvement. Through these small feedback loops it was hoped that the learning and quality
process was being improved. If this were the case. then a well supported quality system could
be used as a vehicle for change, i.e. to get students to be more proactive. to reflect and
analyze on what they have done, and to suggest strategies for improvement. In quality terms.
what the system was trying to do was move from a situation of inspection and control, to one
of continuous improvement of quality, where quality was disseminated amongst all learning
activities (rather than concentrated in a separate one).

5.4 Review of the Quality System
The quality system implemented in the Department aimed to encourage a more mature and
active approach to learning, and to help students and staff focus on the learners attitudes and
the educational process. It developed as a formative rather than summative approach. via a
progression of small iterations from the feedback process. The system also aimed to discover
how students perceived what they were learning and whether teaching methods were effective.
To have an impact on the 'reflection/review' activities. students suggested that the quality
system would be more effective if developed in the early. stages of the Manufacturing Course.
They felt that any quality system needed to be heavily promoted and resourced, should aim
to motivate students, should support them as independent learners. and encourage teamworking skills. Students felt that reflecting on outcomes of actions helped the students extend
their understanding of how they went about learning (i.e. intra-personal abilities), improved
communications skills, and developed inter-personal abilities. However, they reported that
time-constraints and work-load on their courses still forced them to adopt a 'plan-do'
approach, with little emphasis on 'reflection/review' activities.
A formal discussion and review of the implemented quality system was carried out in July
1995 by the year tutors and course convenors. It was felt by some staff that the system was
still too heavily questionnaire-based. and that staff at ce~atn levels of ~he c~urse were not
following the agreed procedure. Some participating staff VIewed the questIonnaIres as a useful
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means of gathering formative feedback, and that students comments correlated well with exam
performance. Some staff still felt, however, that students used the feedback forum maliciously,
for example:
"This is what happens when you get a few students with an axe to grind": "How can students
comment on my moduLe, when they've never been to my Lectures!".
Some staff resisted the suggestion that such information should be used in formal annual
appraisals (i.e. surnmative judgements), with many stating that they would boycott such a
system. Others felt that they should be given credit for being proactive and receptive to the
ethos of continuing professional development (CPO).
Both staff and students felt that the meetings between the year tutor and relevant student year
were seen as a particular strength of the system, and one that should be retained and
encouraged. These meetings were seen to be more effective than year tutor/student year
representative meetings, as they reduced the filtering of information, and allowed all students
a chance to join in the discussion. However, it was felt that these should be reduced to once
a semester. Staff generally felt that the questionnaires, though useful on an ad hoc basis, took
too long to fill in and were not always an appropriate mechanism for the method of teaching
adopted (eg. some teaching staff used group project work rather than lectures - clearly a
different questionnaire would be needed for each case).
A major concern of the researcher was the feeling that the Department still did not have a
student-centred focus (i.e preparing students for 'lifelong' learning), and that any initiatives
designed to move towards this purpose were not adequately supported. It also became clear
that students were suffering from a certain amount of 'feedback fatigue'.
With these comments in mind, the quality system was developed further (under the ethos of
continuous improvement). The main focus of the system was now the student/year tutor
meetings (see Figure 7). These meetings would be the main mechanism for identifying and
reporting areas of concern. If more information on these identified areas was needed, a
questionnaire would be issued. The information gathered form these meetings would be
circulated to the relevant staff as before, as would any relevant action taken by the staff
concerned. Therefore, the Department still had a means of eliciting student and staff reaction
and views on the modules they undertook, but had shifted the focus from exhaustive use of
questionnaires, to more interactive review and analysis:
• between the year tutor and students, and within the group of students themselves (i.e.
inter-personal);
• within the student (i.e. intra-personal).
Some concern has been expressed over the increased information 'lead time', i.e. the time
taken between problem identification, analysis, solution and implementation has potentia~ly
increased. It has been argued (Chalkley et aI, 1995) that delays in closing the feedback/quality
loop, result in deterioration in the participation rates and effectiveness of such systems.
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Figure 7: The Final Run of The Quality System.
6 Conclusions
It has been shown that engineering education has not been "doing the right things" (Goodman,
1993; Sparkes, 1995). Much of the students traditional engineering education experience
encourages passive behaviour and serialist, surface-level learning, with little development of
the capacity for 'lifelong' learning. Therefore, we need to stimulate and encourage effective
learning (EPClUCoSDA, 1994). As educators, we need to encourage students to develop as
'lifelong' learners by changing the way we both teach and ensure quality, ie encourage
participation, discussion, review, and reflection. The quality system described goes part of the
way to achieving this.
The research project found that developmental benefits did not emerge unless students were
encouraged, and able, to examine critically what they had achieved and suggest ways for any
improvements. If we refer to Figure 1, it can be seen that the system in the research project
attempted to develop a student-centred process, where 'feedback and control' is personal and
internal. By emphasising the move towards development and enhancement, it was hoped to
encourage a transformational approach to engineering education. However, the culture within
the Department was still geared to a vocational orientation. This resulted in the quality system
being at odds with the culture of the Department and the majority of the Departments systems
(eg. students seen as passive entities; employers viewed as 'the customers'. etc.).
The three and a half year research project achieved mixed success, depending on the degree
course and module culture, with some staff members not being fully supportive. Problems
were encountered with:
• indifference from some staff to student led initiatives and their own continuing professional
development;
• apathy from some students to the quality system and concept of 'lifelong' learning;
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• a general lack of familiarity, amongst staff and students, with the research on how students
learn and how what they do impinges on this;
• the lack of full integration of the quality system into the undergraduate courses, possibly
due to the above
• students confusion as to their role in the quality system, owing to conflicting messages
from senior staff
• some staff resistance, possibly from the distinction between change (internally directed)
and being changed (externally imposed)
• some staff seeing themselves as engineers rather than engineering educators, where the
focus was on the content of what was taught rather than the way it was taught
To overcome this, a policy of staff support and development would be required, with its
feedback culture more integrated into course philosophies and more emphasis on CPD and
continuous self-improvement. Therefore, engineering education needs to stimulate and
encourage effective learning (EPCIUCoSDA, 1994). Engineering educators need to encourage
students to develop as 'lifelong' learners by changing the way they both teach and ensure
quality, ie encourage participation, discussion, review, and reflection. The quality system
described goes part of the way to achieving this, but such initiatives cannot survive without
Department wide support (i.e. a meeting of 'top-down and 'bottom-up').
After promising initial results with the experimental group, problems were encountered when
the system was opened up to a wider community of staff and students. This wider exposure
found that the quality system was at odds with the prevailing culture. It can argued that the
external-micro and external-macro initiatives identified in Figure 2 (eg. HEQC, HEFCE), aim
to change the culture within a department so that it becomes more receptive to such systems.
The objective, therefore, is to influence the participants in higher education at the
internal/micro level (eg. cognitive and affective domains). These two forces meet to form a
particular culture and set of systems (see Figure 8). However, if there i~ a mismatch between
these internal and external pressure, as in the case of the research project, then the result can
be confusion, contradiction and 'tokenism'.
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B~sed o~ this research pr?ject, it must be questioned how effective external/macro systems
wIll be In actually changing the behaviour and attitudes of the participants in enoineerino
higher education, i.e. whether such systems are actually reflected at a . grass root/ level. ~
must be remembered that differing universities have differing cultures. (herefore there is no
universal procedure. The required change in attitude and behaviour that such external pressure
aims to engender are not attained, as the participants do not fully internalise the required
mechanisms and systems.

Looking back, the quality system was not sufficiently integrated into the mechanisms and
culture of the Department and its courses. For such systems to succeed they need to be linked
to larger, organisation-wide programmes. This requires a more holistic view of quality
systems and culture, and how they impact and impinge on each other. rather than the isolated
approach the research study was required to take. i.e. it was examining one aspect of the
Departments culture and systems. In attempting to bring around the required cultural change.
the project may have been too ambitious, given the short time frame (i.e. three years), the
sensitivity of the research area (i.e. staff and student relationships and interactions), and the
developments in the external environment (i.e. increased participation rates and
accountability). The pressure to introduce a quality system in such a short period of time
meant that a more gradual and subtle introduction was not possible. The task is now to find
progressive systems that match the cultures of the host departments.
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